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New Settling Basin of the 
Water Works at Kansas City 
By Wynkoop KIERSTED* 


The original settling basins of Kansas 
City, Mo., located at Quindaro, Kan., were 
described in the course of a series of 
articles on the water-works of that city 
which appeared in Engineering News, 
July, November and December 1887. 
The articles were written by the designer, 
the late G. W. Peason, at that time chief 
engineer of the National Water Works 
Co. In 1898 and 1899, after the city 
had purchased the water-works property 
of the National Water Works Co., the 
writer designed and carried out a system 
of reinforcement for the division walls 
of the settling basins and arranged the 
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basins. It is 650 ft. long by 450 ft. wide, 
inside measurements, at the top of the 
wash wall, 24 ft. in depth at the toe of 
the embankment and 29 ft. in depth at 
the entrance of the drain pipes, and con- 
tains, in operation, from forty to forty- 
five million gallons of water. : 
The basin is of earth construction al- 
most exclusively. A large portion of the 
site of the new basin had for a number 
of years been regularly flooded in winter 
time and the ice crop harvested by pri- 
vate parties. Although ice harvesting had 
been discontinued at the time of con- 
struction, still annual overflows and 
storms had filled the depressions with 
water and kept saturated the silt and 
gumbo peculiar to the Missouri river 
bottoms. Several feet of this soft and 
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drain pipe, 42 in. in diameter, extending 
centrally from the outside toe of the 
south embankment to the outside of the 
north embankment and thence to the 
river. All of the drain pipes are of 
lead-jointed cast-iron pipes, laid on a 
reinforced-concrete foundation. 

The westerly embankment of the new 
basin is built against the easterly em- 
bankment of the original basin. In 
building the new embankment against the 
old embankment, the earth of the old 
embankment was cut out into steps to 
better insure the security of the new 
work, as shown in Fig. 3. 

In this way the 2 to 1 slope of the old 
embankment was flattened to a slope of 3 
to 1. The slopes of the other embank- 
ments of the new basin, both inside and 
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Fic. 1. BUILDING THE North EMBANK- 
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Fic. 2. BASIN READY FOR Use, OctoBer, 1910 


Fics. 1 AND 2. THE New SETTLING BASIN AT KANSAS 


basins for operation upon the continuous 
flow and displacement method, by cut- 
ting long notches in the division wall 
through which the water passed from one 
division of the settling basin to another. 
The original settling basin, as modified, 
continued to serve the city for water. 
clarification purposes until the fall of 
1908 when directions wcre given the 
writer to prepare plans and specifications 
for an extension of the settling basin. 
The city contracted with W. C. Mullins 
of Kansas City, Mo., for the construc- 
tion of the new svttling basin in Novem- 
ber, 1908. The new basin is located im- 
mediately east of the original settling 
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unstable material was removed from the 
inside of the reservoir;'as well as from 
under the embankment site, in order to 
find suitable material upon which to start 
the embankments. 

The bottom of the reservoir, inside of 
the embankments, was laid out in six 
rectangles or pockets about 195 ft. long 
and 179 ft. wide. Each of these rect- 
angles was either excavated or built 
conforming substantially to an inverted 
pyramid with its apex at the center 5 
ft. below the base perimeter. At the 
apex of each of these six inverted pyra- 
mids or drainage pockets was a drain 
valve communicating with a 24-in. lateral 
drain pipe. Each of the six 24-in. lat- 
eral drain pipes discharges into a main 
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outside, are 2 to 1; the top width is 
15 ft. 

It is unnecessary to go into the details 
of the construction of this new basin as 
they embrace nothing of unusual inter- 
est, except possibly the substitution of a 
gumbo lining for the ordinary concrete 
lining of the inside slopes of the em- 
bankments and of the bottom of the res- 
ervoir. The embankments were con- 
structed entirely of clay hauled from the 
adjoining bluffs, thoroughly watered and 
rolled in 6 to 8-in. layers, increasing the 
weight of earth in the embankment about 
10%. ‘ ‘ 

Fig. 3 is a typical section of the inner 
slope of the west embankment between 
the old and the new basin; it is also a 
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typical section of the finish of the inner 
slope of the north, east and south em- 
bankments, except that the slope of these 
embankments is 2 to 1 instead of 3 to 1 
to the old earth work of the original 
settling basin. 

The 18 in. of puddle shown on this 
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Fig. 1 shows the north bank about on a 
level with the bottom of the reinforced- 
concrete wash wall, with its gumbo lining 
nearing completion. Fig. 2 shows the 
new basin completed in October, 1910, 
and water entering it for the first time 
from the old settling basins through the 
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Fic. 3. SECTION THROUGH EMBANKMENT OF NEW SETTLING BASIN, 
Kansas City, Mo. 


typical section illustrates the method of 
waterproofing the embankments. This 
puddle consists of the gumbo removed 
from the interior of the reservoir during 
construction, or borrowed from the ad- 
joining bottom of the Missouri River, laid 
down in 6-in. horizontal layers against 
the earth embankment previously wa- 
tered, and thoroughly compacted by roll- 
ing or hand tamping. On the 3 to 1 slope 
team-work in placing and compacting the 
gumbo lining was feasible, but on the 2 
to 1 slopes the gumbo lining was largely 
hand-placed and tamped. It was found 
that but a small amount of sprinkling 
was needed to bring the gumbo to the 
desired consistency for puddling. 

Five inches of river sand was spread 
over the gumbo lining. A 4-in. layer of 
brick paving blocks was placed dry upon 
the sand and grouted with Portland ce- 
ment and two of sand, with the exception 
of header courses at the top of the slope, 
which are laid in one to two Portland ce- 
ment mortar. 

The drainage pockets in the bottom of 
the reservoir were formed partlY by ex- 
cavating the natural ground and partly 
by building embankments with clay taken 
from the neighboring bluffs, rolled down 
in 6-in. layers. All of the pockets are 
lined with gumbo taken from the river 
bottom, deposited in two 6-in. layers, 
each layer being thoroughly sprinkled 
and rolled. Two inches of river sand was 
deposited on the top of the gumbo pud- 
dle and upon the sand is placed a 4-in. 
layer of 1:3:6 Portland cement concrete 
—the concrete being used on the bottom 
instead of brick block, as the concrete af- 
fords less resistance to the movement of 
sand and silt during the process of wash- 
ing. 

The wash wall of reinforced concrete 
(Fig. 3) made in proportions of 1, 3 and 
5 of cement, sand and stone, respectively, 
gives a top finish to the interior of the 
settling basin, breaks the wave action and 
affords a good ice exposure. 


48-in. influent pipe shown in the fore- 
ground. On the left of Fig. 2 are shown 
three 30-in. pipes descending the slope 
to a point near tthe bottom of the basin. 
These pipes are intended for use at any 
time it becomes desirable to deliver water 
at the bottom of the new basin or to use 
the new basin as a river-water basin. 
The writer’s design contemplates the 
use of the new basin as a clear-water 
basin, as it is the only basin which is 
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large enough to give a desirable amount 
of clear-water storage. As now operated, 
the clear water discharges into the new 
basin at the southwest corner and is ex- 
pected to circulate entirely through the 
basin by a swinging movement and to be 
taken out of the basin near the foot of 
the slope of the north embankment. 
The effluent pipe system (see Fig. 4) 
consists of a line of 36-in. pipe parallel 
with the north embankment, meeting in 
the middle of the basin in a 48x36-in. 
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cross. At each end of the 36-in. . 
pipe is an elbow turning upwar 
the middle of the basin at the p 
junction of the 48-in. effluent |i; 
the 36-in. effluent lines there is 
45-degree bend pointing upward, 
opening into the bend throttled to 
in diameter. The 48-in. effluent | 
receiving the water from the three 
ent intakes above described is laid s. 


' ward along the berm dividing the 


from the west drainage pockets, t! 
turns westward across the basin . 
passes through the west embankment an 
into the small horseshoe basin of the 
original construction. Fig. 2 gives ac 
prehensive view of the effluent pipe sys- 
tem and the 6-in. high-pressure wash- 
pipe system laid upon the berms in the 
bottom of the basin and supplied at in- 
tervals with the necessary hose nozzles. 
Fig. 2 also shows a hydraulic drain valve 
at the low point in each of the six drain- 
age pockets. These valves are manipu- 
lated by high-pressure water supplied 
from the pumps in the adjoining pump- 
ing station, controlled by the usual four- 
way valve, located in a valve pit in the 
adjoining embankment. 

A steel tower over the hydraulic valve 
in the northwest drainage pocket supports 
an extension valve stem, by means of 
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SETTLING BASIN, KANSAS City, Mo. 


which this drain valve can be opened by 
hand in the event of the failure of the 
hydraulic method of valve operation. 
At the point where the 48-in. effluent 
pipe passes through the west embank- 
ment into the suction basin a valve tec 
is turned upward immediately under 2 
steel trestle, and a second valve set ver- 
tically in the main run of*the 48-in. efflu- 
ent pipe. The latter valve admits of cut- 
ting off the three effluent openings ne*r 
the north embankment and the for™ 
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». when open, admits water from the 
f basin at a high level. Thus far no 
ision has arisen to use this emer- 
cy effluent. 

° 5 is a bird’s eye view of the set- 
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sections, three samples of water were 
taken, one at the surface, one 5 ft. below 
the surface, and the third 10 ft. below the 
surface, at an elevation somewhat above 
the top of the three effluent intakes along 





Fic. 5. Birp’s-EYE ViEw OF New SETTLING BASIN IN OPERATION, KANSAS City, Mo. 


ting basins in operation, the original ba- 
sins appearing in the foreground. As at 
present operated, the river water is re- 
ceived in a well, the curb of which is 
shown projecting above the ground in the 
upper left-hand corner of the view. The 
river water enters this well from the 
pumps, flows through conduits and en- 
ters the bottom of the adjoining division 
of the original settling basin through a 
series of openings, passes from this ba- 
sin through a notch in the division wall 
into the second division of the original 
settling basin, shown in foreground of 
Fig. 5, thence into the third division of 
the original basin, thence through a 48-in. 
pipe into the southwest corner of the new 
basin. From the new basin, the water 
passes into the small horseshoe basin, 
which serves as a suction basin. 
Recently, when turbid water reached 
the new settling basin, a question arose 
whether a desirable circulation existed 
in this basin and whether the three efflu- 
ent intakes near the north embankment, 
admitting water near the bottom of the 
basin, were giving results as desirable as 
those which might result or would result 
from effluent intakes located at a higher 
elevation. In order to throw light upon 
these doubtful points, samples of water 
were taken along two transverse sections 
of the basin: the first section 35 ft. from 
the south end of basin; and the other sec- 
tion 635 ft. from the south end of the 
basin, nearly over the effluent pipes, and 
at three different points on each section; 
one point near the west side of the basin, 
a second point on the north and south 
center line of the basin, a third point near 
the east side of the basin. At each of 
the points on each of these two cross 


the north side of the basin. The average 
surface turbidity of the first section, near 
the south end of the reservoir, was 36 
parts per million (silica standard); mid- 
depth turbidity, 42; bottom tufbidity, 39. 
On the fourth section, 635 ft. from the 
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Fic, 6. SKETCH SHOWING TRAVEL OF Wa- 
TER CURRENT IN SETTLING BASIN, KAN- 
sas City, Mo., Jury 11, 1911 


(Elevation of water, 45. Rate of 
pumping, 42,000,000 gal. per day). 


south end of the basin and almost di- 
rectly over the effluent intakes, the aver- 
age surface (turbidity was 25 parts per 
million; mid-depth, 27; bottom, 29. 
These results indicate an improvement 
of the water between the influent and the 
effluent pipe of an average of 12 parts 
per million. The average reduction of 
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turbidity over the effluent pipes from the 
surface downward was about four parts 
per million. 

In addition to these observations, float 
observations were made at a later date in 
order to demonstrate the character and 
extent of circulation in the basin. These 
observations are shown by Fig. 6. 

The first series of floats was started at 
the influent pipe at the southwest corner 
of the basin, the controlling vane of one 
float being 8 ft. below the surface of the 
water. The deeper float made the entire 
traverse of the outer perimeter of the 
basin in 218 minutes and was finally 
taken out of the water at the end of about 
four hours, having doubled on its path, 
keeping near the outer perimeter with a 
tendency to approach the center of the 
basin. The 4-ft float reached the north- 
east corner of the basin and circled 
around in a small eddy. 

Another series of floats, of the same 
depth respectively, were started at the 
geometrical center of the basin, circled 
around the starting point with a tendency 
to move from the center to the perimeter 
of the basin. 

There was nothing in the results of 
these observations to indicate that baffle- 
walls or any similar device of directing 
the circulation of the water would im 
prove the physical conditions, nor was 
there sufficient variation in the turbidity 
between the surface and the bottom of 
the reservoir to warrant a change in the 
method of taking water from the basin. 
Usually, the turbidity of the water in the 
new basin is less than at the time of the 
observations above described. Both be- 
fore and since the recorded float observa- 
tions, similar observations have been 
made which indicate a complete swing of 
the water, conforming practically to the 
circulation indicated on Fig. 6. 

The cost of this settling basin was 
$156,789, an amount which may or may 
not be increased somewhat when a claim 
of the contractor for overhaul is finally 
adjudicated. Burton Lowther, as con- 
structing engineer, rendered highly 
efficient service throughout the entire 
work, as also did C. F. Bartholomees as 
chief draftsman. The operation of the 
water-works is under the Board of Fire 
and Water Commissioners, composed of 
John P. Tillhof, E. I. Farnsworth and 
George C. Hale, with S. Y. High as chief 
superintendent. 





The Work of the U. 8. Reclamation 
Service is governed by “Service Orders,” 
issued by the Secretary of the Interior 
and the Directors. The Supervising and 
Project Engineers also issue “Service 
Orders” covering the work in their 
charge. The briefest on record, re- 
cently issued by the engineer of the 
Truckee-Carson project, is as follows: 


SERVICE ORDER 1912 
The Governor of Arkansas says: “Do 
what you have to do with what you 
have to do it with.” 
Come on; let's do it now. 
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In the Usambara Mountains of Ger- 
man East Africa extensive forests of 
valuable cedar grow on a lofty plateau, 
the mean elevation of which is about 
6600 ft. above sea level. The timber 
land is made very difficult of access on 
the side towards the sea, by mountains, 
which rise almost perpendicularly from 
the plain to a height of nearly a mile. 
From the edge of the forests at New 
Hornow, where sawmills are situated, 
to Mkumbara, the nearest railway sta- 
tion on the Pagnanis plain, the air-line 
distance is 5% miles. For conveying 
material between these two points a cog 
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An African Freight 


By C. A. Tupper* 


To get valuable timber down 
from the Usambara Mts. in Ger- 
man East Africa, a cableway had 
to be built. The line is 54 miles 
long and has several notable fea- 
tures among which are the load- 
ing and unloading stations, two 
angles in the line, and a span of 
2950 ft. 


*Consulting Engineer, 389 Thirty-first 
Ave., Milwaukee, Wis. 
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Fic. 1. PLAN AND ELEVATION OF THE MKUMBARA-New Hornow AERIAL 
TRAMWAY 


road, or any other kind of surface line, 
was out of the question and a cable- 
way was decided upon. This article de- 
scribes the line built, and mentions some 
of the engineering difficulties that had 
to be overcome. The entire system was 


constructed by Adolf Bleichert & Co., of 
London and Leipsic, for the firm of Wil- 
kins & Wiese, of Tanga, who have the 
concession from the colonial government 
for marketing the timber. 

The elevation and plan of the system, 
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Fic. 3. PLAN AND ELEVATION OF LOADING STATION, MKUMBARA-NeEw HornNow 
AERIAL TRAMWAY 


February 2: 


Cableway 


showing the location of the ty 
stations which were found ne 
are given in Fig. 1. 

The wire ropeway begins at t! 
Hornow mills, where the loadi: 
tion, Fig. 2, is located. Here th 
ing mechanism and the brake re 
are also installed. The plan and 
tion of the station are shown in f), 

In the left of the foreground of | 

the first structural supporting frame. 
on concrete foundations, is seen. At ! 
right is one of the mill buildings a: 
the ground are lying logs of the kin 
ried by this aerial line. 

The track has a gradual rise from the 
loading station of about 295 ft., reaching 
the maximum elevation of 5220 ft. above 
sea level or 4995 ft. above the unload- 
ing station at about three-quarters of a 
mile out from the mills. 

In order to keep on a tangent, it was 
necessary to excavate when leaving the 
edge of the plateau. As this involved 
only the excavation of a firm, clay soil, 
no especial difficulties were presented, 
but measures had to be taken to suitably 
protect the foundations of the line sup- 
ports from washouts caused by heavy 
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Fic. 2. LoADING STATION AT NEw Hornow 


tropical rains. As the most effective 
means to this end, the bottom of the 
cut (shown in Fig. 4) was given a de- 
cided slope towards the plain and pro- 
vided with side ditches having lateral 
trenches to them in the front and 
rear of the towers. The profile of the 
aerial line follows the bottom of the 
cut, both having an inclination of 1 
on 2. 

The formation of the mountain range 
made it necessary to find sites for at 
least two angle stations to avoid spans 
of about 6600 ft. The cableway leaves 
the plateau, and is held on a tangent 
until it finds support on the side of a 
cone-shaped peak standing out from the 
main range. Here the first of the angle 
stations, shown in Figs. 5 and 6, has 
been arranged. Its construction however, 
was not without difficulty. In order 
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ng in the line properly, considerable 
ing was necessary, and the rock was 
treacherous. It was not only 


bly but the strata ran in two direc- 
s and slides were frequent. The 
i ficulty was finally overcome by a strong 
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The station has not been arranged for 
automatic operation; labor for transfer- 
ring the carriages is plentiful and cheap. 

The section below the first angle sta- 
tion is of interest, from its gradient of 
41° or 1 on 1.15, which is 86.9%. 


Fic. 4. EXCAVATION FOR CABLEWAY AT EDGE oF New 


HoRNOW PLATEAU 


wall facing and concrete filling. The 
station itself is now sheltered under a 
projecting knob, where it cannot be harm- 
ed by any slip above. 

The main cables for the first section 
of the line are anchored at the loading 
station and the tension regulated in 
the first angle station by a weight of 
16 tons for the loaded cable (descending) 
and 13 tons on the unloaded one (as- 
cending side). The tension weights con- 


Fic. 6. PLAN AND ELEVATION OF ANGLE STATION No. 1 


sist of iron frames filled with concrete 
cubes. The main cables for the second 
section are anchored in this station. The 
haulage rope of the first section passes 
through to the second section and is 
guided through the station on sheaves. 
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main cables so that they will not be 
lifted and catch on the shoes of the sup- 
ports under sudden changes due to high 
tension. For this reason the shape of 


the latter had to be varied from the 
usual design. 


Fig. 8 shows a support, 





Fic. 5. ANGLE STATION No. 1 


This gradient is exceeded by only a 
few gravity cables in Canton Tessin and 
by the Wetterhorn elevator near Grindel- 
wald, the latter having a gradjent up to 
200% or about 87° (see ENGINEERING 
News, July 22, 1904). 

In Fig. 7 may be seen a load of hewn 
cedar on its way down the mountain-side 
over the steepest stretch of line, and a 
steel rail which is being sent up. 

From the first angle station to the 
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second, the line is carried in two spans 
of about 985 ft. each. One of the sup- 
porting towers erected in this section 
is approximately 100 ft. high. Between 
the two stations the naulage ropes must 
be guided as far as possible from the 





just ahead of the second angle station, 
and which has specially shaped cable 
shoes about 4 ft. in length. Easily re- 
newable cast-steel linings are bolted to 
these shoes and a guard extends over 
the cable at the center so that it can- 
not spring off. These have been provided 
elsewhere when there was similar risk. 
Such precaution has enabled these ropes 
to be drawn down more than would have 
been possible, otherwise. 








Fic. 10. PLAN AND ELEVATION OF ANGLE STATION No. 2 


For the second angle station, a. for 
the first, extensive blasting and expensive 
foundation work were necessary. This 
station, shown in Figs. 7 and 10, has a 
location inferior to the other so far as 
protection against land slides is con- 























376 


cerned, but the contour of the mountain 
slope offered no better chgice except at 
the expense of a greatly lengthened span. 
The main cables for the second section 
had to be tightened at this point, and, 
in order to provide room for the tension 
weights, a pit had to be excavated in 
solid rock. 

The haulage rope from the loading 
station at New Hornow terminates in the 
second angle station, but it is connected 
with the rope on the third section lead- 
ing to the unloading station at Mkum- 
bara, so that the two ropes are con- 
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strained to move together. Hand brak- 
ing was not considered reliable enough 
for the continuation of the run down 
into the valley, and it was therefore ar- 
ranged to have the brake regulator at 
the loading station also govern the last 
section of the haulage rope. Owing to 
the smaller drop in that section, there 
was also the liability of a tie-up if the 
traffic up should happen to be large and 
light down. The haulage rope of the 
upper sections is guided around a sheave 
on the shaft of the lower rope; the first 
rope then goes over its own return sheave 


Fic. 8. CABLE TOWER WITH SPECIAL CABLE SHOES AND 
Rope GUuIDES 
Fic. 9. DESCENDING AND ASCENDING LOADS ON THE STZEPEST GRADIENT OF THE MKUMBARA CABLEWAY 
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fitted in a tension frame, the n: ary 
tightening being effected by me of 
weights. Manual labor is also us¢ re 
as above, in passing the carriage 
one section to the other. 

Below the second angle statio 
deep valley, which is crossed with 
of some 2950 ft., having a drop 
ft. This span is shown in Fig. | 
about 6.1 km. from New Hornow, 
2700 cu.yd. of rock excavation had : 
made for six towers, about 33 ft. 
Towards the south the strata dip | 
15°, with fissures inclined toward 
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Fic. 7. ANGLE STATION No. 2 
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- at about 45°; hence, with the first 
» season, frequent slips took place, 
-ying away large masses of rock and 
+h and destroying the supports. In 
erecting them and insuring against 
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electric-motor drive and brake regulator, 
shown .in Fig. 3, were necessary. This 
was partially due to the fact that the 
heavy service of a_ log-carrying line, 
because of the heavy single loads, was 





Fic. 11. A SPAN oF 2950 Frt., MKUMBARA CABLEWAY 


future disturbances, three times as much 
material had to be cleared away. 

Throughout the construction of the line, 
the supports have been kept substantially 
of interchangeable design, so that few 
spare parts have to be kept on hand. 

At the unloading station there is a 
raised platform, from which the logs 
can easily be rolled into railway trucks. 
There is also a moving table, which is 
run under the aerial carriages and raised 
by a simple hoist to a position just under 
the logs, timbers or boards, so as to 
take the load when the carrier chains 
are loosened. In unloading logs, the 
table is then tilted towards the railroad 
cars and the logs are simply rolled off. 

On account of the long spans, and the 
heavy changes in the drop of spans, the 
haulage rope on the third section is sub- 
ject to extreme fluctuations in tension; 
therefore it became necessary to fit the 
sheaves with regulating weights in a 
tower at the unloading station, so as to 
allow proper movement. (See Fig. 12.) 

The aerial “cars,” which are designed 
to carry logs up to 46 ft. in length, and 
weighing a ton, consist, each, of two car- 
riages with no connection other than that 
of the haulage rope and the load itself. 
These are equipped with a patented 
coupling apparatus, the gripping power 
of which on the haulage rope is in- 
creased on gradients, detents being pro- 
vided right and left of the hanger-pins 
and against which the hanger-stay bears 
on inclination. The hangers are very 
lightly designed, but are used with a 
counterweight, and have the required 
stability when running without load. 

In the operation of the line, a special 





here made heavier by the use of the line 
for up-traffic. The possible combinations 
of load and transit to be provided for 
are manifold; for example, if only a 
few of the loads on the way to the rail- 
road happen to be on the rising section 
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city are comparatively small for ordinary 
traffic, with experienced men at each end 
of the line; but the possibility of exces- 
sive variations had to be taken into ac- 
count. 
ferences in capacity of plus and minus 
25 hp. were 
speed motor of 50 hp., with large over- 
load capacity, was considered ample for 
any contingency in maintaining control 
over the line, with the brake apparatus 
described below. 
the driving shaft of the system. 


During the trial run, actual dif- 


registered. A_ variable- 


The motor is belted to 


Besides the winding drum, there are 


two large band brakes fitted to the haul- 
age shaft. In stopping the line both these 
brakes, which together can absorb 100 
hp., are tightened. 
tion they are disengaged, as the regulation 
of the speed is automatically effected by 


During regular opera- 


the brake regulator. 

This regulator is a hydraulic type driven 
by a belt from counter-shafting and com- 
prises a rotary pump and balanced 
throttle valve. The pump takes water 
from a reservoir below, forcing it back 
through the passages of the governing 
valve. This valve is actuated by a cen- 
trifugal regulator driven by a belt. As 
soon as the speed of the countershaft 
increases with a reduced stress on the 
haulage rope, the loads fall on the motor 
and the throttle slide closes to check 
the movement of the pump which then 
acts on the shaft as a strong brake. A 
high-level reservoir, with ample capacity, 


Section C-C 


Main Cables 


Haulage Cables 











Fic. 12. PLAN AND ELEVATION OF UNLOADING STATION, MKUMBARA CABLEWAY 


between New Hornow and the highest 
elevation, without a corresponding up- 
traffic a very considerable capacity must 
be absorbed by braking. The differences 
between a positive and a negative capa- 


is built above the loading station to keep 
the brake tank regularly supplied. For 
the dry season there is also a low-level 
concrete reservoir, with service pump 
connected to the high-level tank. 
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The line has now been in service about 
18 months with noteworthy success. In 
addition to the timber, it takes passenger 
traffic and it also brings down to the 
plantations at the foot of the mountains, 
the fresh meat, vegetables and other pro- 
visions which can only be produced in 
the temperate climate of the high plateau. 
The aerial tramway is thus of consider- 
able importance in the development of 
the locality. 

It is interesting to note that, owing 
to the danger from wood-destroying ants, 
all stations and supports had to be made 
of steel construction. For the poles of 
the accompanying telephone line, Man- 
nesman tubing was used. Such factors 
together with the difficult transportation 
of material along the line made the 
cost of the undertaking relatively high. 
The construction was carried out by 
European engineers, with the assistance 
of unskilled natives, who had to be 
brought long distances from the interior 
as the Massai in this district will not 
work. 


Speaking Up for Engineers—This cap- 
tion appeared over an editorial in a 
recent issue of Engineering News in ref- 
erence to the action of the Brooklyn 
Engineers’ Club in adopting resolutions 
urging the Governor of New York to 
select for appointment a member of the 
engineering profession when the next 
vacancy occurred in the Public Service 
Commission of New York. The point is 
well taken. 

At a meeting of the Engineers’ Club 
of Baltimore, Md., Jan. 4, 1912, the fol- 
lowing resolution was unanimously 
adopted: 

Whereas, there is now a vacancy in 
the Public Service Commission of Mary- 
land, by reason of the resignation of the 
chairman of the commission; and there 
will be a vacancy in May, 1912, by the 
operation of the law creating the com- 
mission; and the problems presented to 
this body for investigation and deter- 
mination in the ultimate analysis are 
predominantly engineering ones; and 
the tendency in other communities is to 
recognize the value of an engineer com- 
missioner; we are convinced of the de- 
sirability of the selection of an engi- 
neer for one of these vacancies, both 
from the point of view of the value of 
the services of an engineer member to 
the community, and from the view of 
the right of a large and useful pro- 
fession to representation on this board; 
therefore, be it resolved that an engi- 
neer should be appointed to one of these 
vacancies. 


A copy of these resolutions was sent 
to the Governor and the Governor-elect 
of the state, and the same week the 
Governor in making the two appoint- 
ments did select an engineer for one of 
them. . “sa 

Hired technical brains will always be 
needed by courts and commissions, but 
a better quality of brains is likely to 
be hired if the employer himself has 
sufficient technical knowledge to ap- 
preciate the intricacies of the problems 
to be solved. 

Engineers are notoriously over-mod- 
est. They hesitate to speak up even 
though the interests of the profession 
are at stake. Let their professional or- 
ganizations recognize the duty to exert 
their influence toward intelligent and 
economical administration of public 
works.—Journal of the Engineers’ Club 
of Baltimore, February, 1912. 
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The New Public Health* 
By H. W. HILL} 


The statement that there is a “New 
Public Health” may shock those who, 
although familiar with recent changes in 
scientific thought, yet have not fully 
realized what those changes mean; but 
the shock will be far greater to those who 
have not appreciated that changes were 
going on. 

The purpose of this article, the first of 
a series, is to formulate for both groups, 
the unconscious progressive and the un- 
conscious conservative, a brief statement 
of the essential principles of modern 
official public-health work. To those who 
may feel skeptical as to the fairness of 
this exposition, the writings of Chapin, 
the great American pioneer of modern 
public health, of E. O. Jordan, and of M. 
N. Baker, may be offered as bearing di- 
rectly upon these questions, while the 
whole of modern technical public-health 
literature may be offered as indirect evi- 
dence. 

The old principles have merged gradu- 
ally into the new, in keeping with the 
experiments, observations; and conclu- 
sions of many investigators in many indi- 
vidual sciences related to general public 
health. Within official public-health cir- 
cles, bacteriology, clinical observation 
and mathematics have furnished most of 
the reconstruction. The bacteriologist, 
the epidemiologist, and the vital statis- 
tician, sometimes working together, more 


often alone, in the dark and even at cross . 


purposes, have nevertheless all reached 
the same point, and today each finds his 
co-workers beside him. Much of the 
work done has consisted in clearing away 
the fallacies built up by tradition, but 
construction-work has gone on also, and 
it is now possible to formulate the re- 
sults. 

The essential change is this: the old 
public health was concerned with the 
environment; the new is concerned with 
the individual. The old sought the 
sources of infectious disease in the sur- 
roundings of man; the new finds them in 
man himself. 

The old public health sought these 
sources in the air, in the water, in the 
earth, in the climate and topography of 
localities, in the temperature of soils at 
4 and 6 ft. deep, in the rise and fall of 
ground-waters; it failed because it sought 
them, painstakingly and exhaustively, in 
every place and in every thing where they 
were not. 

The new public health seeks these 
sources—and finds them—among those 
infective persons whose excreta enter, 


*From the Minnesota “Journal-Lancet” 
of Jan. 15, 1912. Other articles in the 
series of which this one forms the first 
will a published on the 15th of each 
month. 


*Director, Division of Epidemiology, 


Minnesota State Board of Health, Min- 
neapolis, Minn. 


February 29, 


usually by the mouth, the bod 
other persons. 

The old public health failed to { 
sources of infection; it also failed 
instances to find the routes of tra 
sion. It is true that public water s) 
were detected as at times acting thu 
milk was hardly suspected twenty 
ago, and flies, suggested in 1887, 
not seriously considered until the 
ish-American war; mouth-spray+ 
hands have been only recently + 
nized as important. On the other 
dirty clothes, bad smells, damp cc 
leaky plumbing, dust, foul air, 
vegetation, swamps, stagnant pools, . 
tain soils, smoke, garbage, manure, ¢ 
animals, in fact all the things physically, 
sensorially, esthetically or psychically 
objectionable, were lumped together as 
“unsanitary” without much distinction of 
“source” or “route,” and were regarded 
as a sort of general “cause of disease” 
to be condemned, wherever found, “for 
fear of epidemics.” 

It was taught that infectious diseases 
“generated” in the foul, ill-smelling, un- 
ventilated, sunless hovels of the slums. 
In the vogue of those days, “the slum- 
dwellers live like pigs, and thereby in- 
voke the coming of smallpox, scarlet 
fever, typhoid fever, diphtheria.” When 
these diseases invaded the home of the 
well-to-do, where this explanation was 
not seemly, a pinhole leak in some plumb- 
ing fixture accounted amply for diph- 
theria; rotten potatoes, forgotten in a 
dark corner of the cellar, for typhoid 
fever; scarlet fever was traced to a letter 
from a friend who had had the disease 
months before; smallpox to unpacking 
books used by a patient a quarter of a 
century previously; manure piles gave 
rise to cholera; and dampness to malaria, 
which was not recognized as transmissi- 
ble at all. Yellow fever originated in 
impure water and was directly transmit- 
ted from person to person—a typical ex- 
ample of intense direct contagion; tuber- 
culosis was non-infectious and heredi- 
tary; bubonic plague was banished from 
the Egyptian Cairo “simply by improving 
the ventilation of the city” (!)t 

Remedial and preventive measures, 
based on such beliefs in the omnipotence 
of environment, naturally sought to re- 
model the lives and immediate home sur- 
roundings of the whole population to 
conform with a vast array of alleged 
“sanitary laws of health.” Yet he who 
seeks for a scientific demonstration of the 
relations existing between disobedience 
of these “sanitary laws” on the one hand, 


*Wm. H. Welch: Address at the An- 
nual Meeting of the Medical and Chirur- 
agg Faculty of Maryland, 1887, quoted 
n “Sewage and Local Drainage.”—War- 
ing, 1889. 


tBy this is meant the fine droplets 
thrown out from the mouth in speaking. 
singing, laughing, sneezing, coughing 
etc. 

tParke’s Hygiene, 1891; eighth edi- 
tion. This was a standard work of 2! 
years ago. 
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che incidence of disease and death on 
ther, will find only a “twilight zone” 
hich move vague shadows of tra- 
nal fear, shadows which, on probing, 
mistily away. 
e New Public Health is not worried 
laborate theoretical possibilities, but 
erns itself earnestly with practical 
abilities. The occasional, unusual, 
arre routes of infection in the 1 per 
cont. of cases, do not distract its attention 
from the usual, practically constant, sim- 
ple, ordinary routes concerned in the 99 
per cent. Its main postulate is that the 
routes of infection are simply the routes 
of infected bodily discharges, which, 
again, are identical with the routes of 
ordinary uninfected discharges in ordi- 
nary life. 

The old style “sanitary inspector” was 
expected to, and usually did, “condemn” 
everything in sight, from the garbage pail 
at the back door to the plumbing in the 
bathroom. But disease continued, be- 
cause he was condemning, as a rule, so 
far as health was concerned, things 
largely “incompetent, irrelevant, and im- 
material.” What availed it that the gar- 
bage pail was emptied every day or a 
vent-pipe placed on the bath - water 
waste-trap, if the milkman delivered 
scarlet-fever infected milk at the door, 
or an unrecognized case of measles sat 
next the children at school ? 

The New Public Health sees in the 
garbage pail merely a place where flies 
are fed and, possibly, bred. But the flies 
cannot carry infection if infected dis- 
charges are not accessible to them. “De- 
fective plumbing,” such a nightmare 
twenty years ago, has been conclusively 
shown to have nothing to do with disease- 
generation or disease-propagation what- 
ever, unless perchance there be actual 
gross leakage of infected sewage. The 
unventilated front parlor could not pro- 
duce tuberculosis in a hundred years; 
diphtheria does not develop from the 
family well; and typhoid fever (in Min- 
mesota) is but seldom properly traceable 
to that source either. 

The modern public-health man cares 
nothing, so far as restriction of disease 
and death is concerned, for the dirty back 
yard or the damp cellar in themselves, 
but only as they may enter into the trans- 
mission of infected discharges. Then, at 
once, they become of vital importance. 
The sanitary inspection of the modern 
sanitarian, so far as relates to infection, 
begins and usually ends with the search 
for (a) the infected individual; (b) the 
routes of spread of infection from that 
individual; (c) the routes of spread of 
the ordinary excreta of ordinary unin- 
fected individuals to the mouths of their 
ordinary associates in ordinary life. 
These latter are sought for, not because 
of danger from such uninfected dis- 
charges, but rather because infected dis- 
charges, introduced into and following 
the same well beaten paths, will neces- 
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sarily reach the same mouths. To locate 
all the infective persons and to guard all 
their discharges would be wholly suffi- 
cient, but since this cannot always be 
done perfectly, it is well to guard also 
the routes which unlocated infection may 
take. 

Has environment, then, nothing to do 
with infectious diseases? Environment 
acts in two ways: (1) Unequivocally and 
without reserve, such environments as 
permit or encourage or, still worse, 
necessitate the exchange of human ex- 
creta in ordinary life, contribute in the 
long run to the spread of disease since 
they insure a similar exchange of in- 
fected excreta so soon as the latter are 
introduced.* Let us take one environ- 
mental evil, overcrowding, as an example. 
Overcrowding, if combined with lack of 
discipline and order, and lack of facilities 
for washing, especially for the washing 
of hands, contributes to the spread of in- 
fectious diseases; but not in itself, nor 
at all, unless infection be introduced into 
the community. Then overcrowding, be- 
cause it tends to insure exchange of hu- 
man excreta; tends also to insure that the 
infection will spread rapidly and exten- 
sively. But overcrowding, if the over- 
crowded be disciplined, intelligent, and 
take proper precautions to avoid ex- 
change of excreta, does not necessitate 
the spread of infection, even if it be intro- 
duced. On the other hand, infection may 
spread, and frequently does, without over- 
crowding, if the essential factor of such 
spread exist, i.e., the transmission of in- 
fected excreta. 

(2) Environments that are bad from a 
physiological standpoint (bad for the 
body, regarded as a delicate biological 
machine) are often held to act in spread- 
ing infection indirectly by “depressing 
vitality” to an extent which makes infec- 
tion, if received, more likely to develop 





*An excellent exposition of this effect 
of environment on the spread of disease 
is given by Chapin in the Report of the 
Providence Health Department for 1910. 
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(and if it develop, more successful in in- 
juring the body). It must be said, how- 
ever, that the evidence on this point, ex- 
cept perhaps that relating to tuberculosis 
and pneumonia, is very slight. It is a 
debatable question whether or not over- 
crowding “depresses vitality” in the di- 
rection of increasing susceptibility to in- 
fectious diseases, whatever its effects may 
be in encouraging “general debility.” It 
is a very debatable question whether or 
not “poor ventilation” to which the effects 
overcrowding are often attributed, can or 
does “depress vitality” in the direction of 
lessening resistance to infectious dis- 
eases, whatever bad effects it may have 
on mental vigor or physical activity. It 
is true that there is evidence that such 
environments as lead to extremes (be- 
yond the limits of compensatory adjust- 
ments by the body forces) of mal- 
nutrition, of temperature, of fatigue, and 
of alcoholism, probably may have an 
effect in insuring the development of in- 
fection, which under better conditions 
might be negatived by the body forces. 
Especially may the influence of bad 
physiological environment be recognized 
when the dose of infection is small, in- 
frequent, or low in virulence. But star- 
vation, unsuitable temperature, fatigue, 
alcoholism, alone or together, cannot in- 
duce infection, nor will the converse con- 
ditions, alone or together, offset the 
effects of infection when the dose is large 
or frequently repeated or of high viru- 
lence. 





The Uses of the Great Lakes 


Through an inadvertence, the figures 
showing the relative water levels of 
Lakes Michigan, Huron and Erie, from 
1860-1909, were omitted from Mr. F. G. 
Ray’s discussion on p. 357 of our issue 
of Feb. 22, 1912, of Prof. Williams’ 
article on “The Uses of the Grest 
Lakes.” The figures are reproduced here- 
with. 
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California Evaporation Recorx 


The article on evaporation, by Mr. Chas. 
H. Lee, in your issue of Oct. 12, 1911, 
is a valuable contribution to the sub- 
ject. Such information is rather scarce 
and difficult to obtain when wanted, and 
as I have some additional information on 
evaporation which I think will be of gen- 
eral interest to engineers, I submit it 
herewith. The data consist of: 


(1) About six years’ evaporation of 
Lake Tahoe worked up by me in person 
from the daily records taken by _ the 
U. S. Reclamation Service, obtained from 
the then Supervising Engineer, Mr. L. H. 
Taylor. 

(2) Two years evaporation from eight 
land pans and three floating pans in 
Santa Clara Valley, a few miles from 
San José, Calif. 

No scientific or laboratory exactness 
is claimed for either, but as observed 
and worked up, the final deductions are 
believed to give a somewhat large or 
safe evaporation for the sections of the 
country represented. 


As of some interest in this connection 
the following mean annual temperatures 
are given, these being taken from “Cali- 
fornia Climatology,” by Prof. A. G. Mc- 
Adie, of the U. S. Weather Bureau. 
MEAN TEMPERATURES (F°) AT SAN JOSE, 

CALIF. (100 FT. ELEVATION), ABOUT 

12 MILES FROM LAGUNA SECA, 
FOR THE 26 YEARS, 1874-1899 
Mini- Maxi- 
Mean mum mum 


+18 
24 


Jan... 
Feb.. 
March. . 
April. . 
May . 
June. . 
July. . 
Aug... 
Sept. 
Oct. 


26 
29 
32 
35 
41 
42 


37 
32 
25 
22 


+18 +104 


Nov... 
Dec. . 


me | me I ORD 


Mean annual 


MEAN MONTHLY AND ANNUAL TEMPERA- 
TURES (F°) AT TRUCKEE, CALIF.,* 
(5818 FT. ELEVATION), FOR THE 
30 YEARS, 1871-1900 


Jan... ; 25.3 July 
Feb re 28.3 Aug 
March 32.9 Sept 
April : 0 Oct 
May as 4 Nov 
| A ee 7.4 Dec 


Mean annual. +43.9 


The Lake Tahoe records were made 
use of in a study of a 60,000-hp. power 
project in the Sierras, and the Santa 
Clara Valley records were utilized in a 
very careful investigation for city-water 
supply. The deductions from each set of 
records were drawn with the idea of 
being high and safe as governing net 
Stream-flow production. Both the projects 
mentioned have since been combined with 
other interests in the United Properties 
Co., a recently organized two-hundred- 
million-dollar California corporation. 

Table I shows the Lake Tahoe records 
by months and years, including the re- 
sults of actual observations and the de- 
ductions therefrom to make good the 
gaps in the records. Tables II and III 
are based, in turn, upon Table I, and 


~ *Truckee is on the Southern Pacific Railroad, 
about 12 miles north of the northern end of Lake 
Tahoe and of evaporation pan observed. 


By Edwin Duryea, Jr.* 


Two series of evaporation rec- 
ords are reported. The first ser- 
ies covers observations at Lake 
Tahoe, extended through about 
six years, but with many gaps. 
The second series, in the Santa 
Clara Valley, was less extensive 
in years but more nearly com- 
plete in daily observations, be- 
sides which there were 11 observ- 
ing stations, of which three were 
floating-pans and eight land sta- 
tions. The seven tables include 
both summaries of the original 
records and ‘‘safe’’ evaporation 
figures for the localities in ques- 
tion, deduced therefrom. 


*Civil and Consulting Engineer, Hum- 
boldt Bank Building, San Francisco, Calif. 


show assumed safe yearly and safe 
monthly evaporations, respectively. 

The evaporation from May, 1900, to 
December, 1901, is copied direct from 
p. 34 of Water Supply and Irrigation 
Paper No. 68, U. S. Geological Survey, 
except that the evaporation for May, 
1900, is filled in as the mean of all the 
Mays because the evaporation observa- 
tions were not begun until May 17. 

All the evaporations since January, 
1902, were worked up by the writer in 
person from copies of the original daily 
observations furnished him by Mr. L. H. 
Taylor, then supervising engineer for 
Nevada of the U. S. Reclamation Service, 
alto author of Paper No. 68, mentioned 
above. 

The evaporation was observed by meas- 
urements in a floating pan near the out- 
let of the lake, the pan being 2 ft. square 
by 2 ft. deep, and being protected as 
well as practicable from the heavy 
waves of the lake. Quoting from Mr. 
Taylor’s paper, already mentioned: 


A finely divided scale wds placed in 
the pan, and Sane readings pare taken 
about the same hour each day by Mr. 
J. U. Haley, general freight and pas- 
senger agent of the Lake Tahoe Ry. & 
Transportation Co. The pan was at all 
times kept filled to within 1 or 2 in. of 
the top, and was floated by means of a 
timber frame, which also served as a 
protection from waves and drift, so that 
the water level inside and outside was 
about the same. The depth of water in 
which the pan was anchored was about 
6 ft.. and the water in the pan was fully 
exposed to wind and sun. 


While the evaporation observations 
were nominally taken daily, there were 
actually many interruptions to the con- 
tinuity of the records. The evaporation 
pan was a number of times dislodged or 
damaged by storms (waves), was often 
frozen over, and its reading was often 
made impracticable by stormy weather— 
tain or snow. In only three months 
(Julys of 1904, 1905 and 1906) were 
readings taken every day, and in only a 


few months was it practicable to 
large proportion of the daily r 
(see table). The record as a 
hence consists of more or less 
nected daily evaporations, from whi 
making use of the observed 
evaporations just preceding and ju 
lowing each gap in the record, and 0: 
notes as to the weather, the la. 
evaporations may be estimated. Th. 
duced monthly evaporations are 
dependent to a large degree on the ju 
ment of the person working up 
records. 

The general rule in filling gaps in the 
records was to assume the average daily 
evaporation of the lacking period to se 
equal to the average of the daily evapora- 
tion just preceding and that just following 
the gap—unless the gap was due to 
stormy weather (fain or snow), in which 
case only one-half the average of the pre- 
ceding and following daily evaporations 
was used. The notes below the table show 
this treatment quite fully [omitted here). 

In comment on the accuracy of the de- 
duced monthly and yearly evaporations, 
those from May, 1900, to December, 
1901, were checked by the inflow and out- 
flow of the lake from Aug. 19 to Sept. 
18, 1901 (see Paper No. 68, p. 35), with 
the following conclusion by Mr. Taylor: 


It is therefore believed that the ob- 
served evaporation at Lake Tahoe, since 
May 17, 1900, will very closely approxi- 
mate the actual loss from the lake sur- 
face from that source, as well as the 
Eresese evaporation in other lakes or 

storage reservoirs situated at about 
6000 ft. altitude in this portion of the 
Sierras ae the period over which the 
record extends course evaporation 
is not constant from year to year, but 
the variation should not be great in this 
region, and as the summer of 1900 an 
the me * gel aa fall of 1901 were unus- 
ually “2 windy, the evaporation 
during that period can probably safely 
be considered a maximum. 

In similar comment on the monthly 
and yearly evaporations since January, 
1902, as worked up by the writer, it may 
be said that since they were worked up 
with care, and since the evaporation dur- 
ing stormy weather, into air producing 
moisture and hence at saturation, is as- 
sumed equal to one-half the evaporation 
in dry weather, therefore the monthly 
evaporations deduced are believed to be 
greater than the actual, and hence con- 
servative as giving a somewhat excessive 
evaporation from the lake and from simi- 
larly situated reservoirs. 

As already stated, the Santa Clara 
Valley studies consist of records of 
evaporation from eight land and three 
water or floating pans in the Santa Clara 
Valley, near San Jose, Calif., and of de- 
ductions therefrom.* The basic table 
(omitted here) gives for each of the 
11 stations, for each month of the 

*The plate or blueprint (about 1% x5 
ft.) reporting these data included seven 


tables, some of which are necessarily 
omitted here. ra” 
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: 1. MONTHLY AND YEARLY EVAPORATIONS AT LAKE TAHOE, CALIF, (ELEVATION 6225 FEET), 1899-1906, AS DEDUCED 


FROM DAILY OBSERVATIONS OF THE U. 8. GEOLOGICAL SURVEY AND THE U. 8. RECLAMATION SERVICE 
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1899-1900 1900-1 —_— 1901-2 ~~ — 1902-3 —— — 1903-4 ——_ ——— — 
Observed Deduced Observed Deduced Observed Deduce 
Per Per Per Per Per 
Month Inches cent. Inches cent. Days _ Inches Inches cent. Days Inches Inches cent. Days Inches Inches cent 
; 3.10 11 4.12 16 24 2.80 3.40 10 25 3.88 4.27 14 
2.15 7 2.65 10 0 *(3 09) 9 24 2.78 3.33 11 
1 38 5 2.09 s 0 *(2.15) 6 Q 0.64 2.53 S 
1.33 5 1.44 6 4 0.25 0.85 3 23 1.18 1.44 5 
0.84 3 9g 0.35 1.02 4 7 0.35 0.70 2 IS 0.72 1.17 { 
0.70 2 4 0.15 0.87 1 0 oa 0.84 3 7 0.20 0.47 1 
a eae : 0.77 3 0 *(1 24) 5 13 1.15 1.88 6 1 0.10 0.56 2 
ae + 1.25 4 0 *(1.85) 7 15 1.50 2.75 s 21 0.94 1.38 1 
: *(2 44) 2.42 9 5 0.30 1.08 1 28 3.05 3.20 10 24 2.70 3.19 10 
3.80 3.35 12 21 1.90 2.45 10 24 3.40 3.90 12 26 3.24 3.80 12 
4.00 *(4.42) 16 29 3.20 3.40 13 10 1.42 5.62 17 31 4.42 4.42 14 
; 5.15 6.50 23 26 3.20 3.45 13 29 4.36 4.66 14 25 3.82 4.73 15 
Year ; 28.21 100 25.66 100 33.04 100 31.29 100 
Mean of 
——— 1904-5 ——_, 1905 6——_— 1906-7 ———_-— Mean of all all per 
Observed Deduced Observed Deduced Observed Deduced Minimum Maximum months cents., 
Per Per Per Per Per Per 1990-1 
Month Days Inches Inches cent. Days Inches Inches cent. Days Inches Inehes cent Inches cent Inches cent Inches cent. to 1905-6 
Sept Sas 21 2.56 3.27 10 26 4.38 4.74 15 25 3.52 3.94 3.10= 15 1.74 12 3.83 13 13 
Oct ‘ 15 1.62 2.86 8 29 3.66 3.82 12 29 3.44 3.70 2.15 10 3.82 9 3.09 10 9 
Nov Mig ek ae S a 3:99 - 2.28 9 5 0.42 1.35 1.35 7 2.78 7 2.15 7 7 
De 18 1.06 1.59 5 22 1.58 1.85 6 0 0.62 0.62 3 1.85 5 1.30 i 5 
jan 20 1.33 1.81 5 10 0.50 1.12 1 0.70 1 1.81 \ 1.11 1 1 
Feb 7 0.95 1.30 1 3 0.18 0.98 3 0.47 2 1.30 3 0.86 3 3 
Mar.. 12 0.98 1.78 5: 11 0.64 1.20 4 0.56 3 1.88 5 1.24 t 4 
Apr. 22 2.08 2.46 7. Be O:08 1:32 1 1.25 6 2.75 7 1.85 6 6 
May 15 1.64 2.50 7 17 1.64 2.26 7 1.08 5 3.20 8 2.44 8 8 
June 933 3.12 3.87 11 13 1.49 2.39 8 2.39 11 3.90 10 3.32 11 11 
July (aes 31 4.76 4.76 14 31 4.30 4.30 14 3.40 17 5.62 14 t.42 i4 14 
Ame. ua einem 26 44.60 5.27 16 25 3.80 4.55 14 3.45 17 6.50 16 1.90 16 16 
VORP: si .¢s% 33.94 100 31.41 100 es 100 20.52 = 100 40.15=— 100 30.51 = 100 100 
+ Observed May 17-31, 14 days=1.83 in. * (....) filled in by using mean of all Mays, etc 


a 


calendar years 1904 and 1905, the num- 
ber taken, the observed evaporation, the 
deduced evaporation for days without 
corresponding records, and the sums of 
the observed and deduced evaporations, 
together with corresponding totals for 
each year. The next table [our IV] is a 
summary of the first one, by years. The 
next two tables of the original [omitted 
here] summarized the evaporations by 
months and by pans in inches of depth 
for each month and percentage of 
monthly to yearly totals and also restated 
the monthly percentage distribution by 
pans and by means for each group of 
pans, The last three tables of the seven 
{our Tables V, VI and VII) present the 
final summaries and deductions of the 
whole Santa Clara series of observations. 

The object of the original seven tables 
based on the Santa Clara observations 
was to obtain a reliable local basis for 
evaporation losses in reservoirs, which 
would otherwise have been assumed; or 
mere assumption. 

As a result of the work presented, 
yearly evaporations are justified which 
are only about three-quarters of what 
would otherwise have been assumed; or 
without the justification given by this 
study, the evaporation losses assumed 
would have been about one-third in ex- 
cess of those adopted. 

The pans were of galvanized iron, 3 ft. 
square by 12 in. in depth. The readings 
were taken at intervals of about a week 
and consisted of measuring the depth of 
water above a fixed spot in the pan to 7s 
in. with an ordinary rule, both before 
and after replenishing the pan. To cor- 
rect for rainfall, a rain-gage was located 
near each pan and was read simultane- 
ously with the pan. 

All the pans were so placed as to be 
well exposed to breeze and sun, and to 


TABLE Il. SUMMATION OF YEARLY 
EVAPORATIONS AT LAKE TAHOE, CALIPF., 
FOR 6 YEARS; AND ASSUMED SAFE 
YEARLY EVAPORATION 

Evaporation, inghes and 
per cent, 
Per cent. de- 


Year (Sept. to Per parture from 
Aug., inclusive) Inches cent. mean 
1900-1 28.21 92 8 

01-2. 25.66 S4 16 

02-3 33.04 108 s 

03-4 31.29 102 2 

04-5. 33.94 111 il 
1905-6 31.41 103 3 
Mean 30.59 100 —24 +24 
Assumed safe... 36.0=— 117.7... +17.7 


It should be noted that the assumed safe yearly 
evaporation is 90°% of the sum of the maximum 
months of Table I, 40.15 in. 





TABLE II. ASSUMED SAFE MONTHLY 
EVAPORATIONS, LAKE TAHOE, CALIF. 


in 


e¢ a 
a od = 
Se Se 
ute 3 
Res #2 
2Ee 38 
-S e 
Zee Be 
a. og 
sc= g as 
33% & 3S 
=o >a 
Month az ° Ss Notes 
Sept 13 4.68 It should be noted 
Oct 10 3.60 that the assumed % 
Nov. 7 2.52 distribution chosen 
Dec 4 1.44, above (mean of all 
Jan 4 1.44 ° months), differs 
Feb 3 1.08 hardly at all from 
Mar 4 1.44 the three other % 
Apr 6 2.16 distributions given 
May s 2.88 at end of Table I, 
June 11 3.96 i.e., of the minimum 
July 14 5.04 months, the maxi- 
Aug 16 5.76 mum months, and 





the mean of all %'s, 
Total year 100 = 36.00 1900-1 to 1905-6. 





be under good average evaporation con- 
ditions for the special locality. 

Much difficulty was encountered in 
keeping up the pans. The land pans 
were more or less interfered with by cat- 
tle, which in some cases broke down the 
wire fence enclosing the pan, to drink the 
water; and the floating pans were at 
times swamped by waves from wind or 
interfered with by boys in swimming. A 





twelfth pan, a floating pan in the Coyote 
River, near Coyote, was early carried 
away by a flood and is not included in the 
records. The many interruptions in the 
records are due to such difficulties as 
have been mentioned. 

No claim to scientific accuracy is made 
for the records. On the other hand, they 
were honestly taken with much care; 
81% of the days in the two years and 
89% of the inches were carefully ob- 
served; and the lacking 11% of the 
inches were filled in with much care, as 
described elsewhere, the operation re- 
quiring nearly three weeks’ time of a 
careful man. The records as completed 
are believed to be sound and reliable and 
sufficiently accurate for all practical pur- 
poses. The evaporations finally adopted, 
somewhat larger than the observed, are 
believed to be safe and justifiable. 

In order to render easier the task of 
drawing general conclusions, it is ad- 
visable that the gaps in each yearly pan- 
record be filled as accurately as practica- 
ble, so as to have complete yearly 
records. The causes of these gaps in the 
records are explained sufficiently in the 
foregoing statements. To fill these gaps 
two differing methods of deduction were 
used, the choice being determined by the 
nature of the special gap under investi- 
gation. 

These methods are briefly as follows: 

Method No. 1, for short periods (one 
day to three weeks). 

Let 

x” = Daily rate of evaporation for 
the pan in question during the 
gap to be filled; 

a” = Mean of daily rates observed 
for same pan before and after 
the gap to be filled; 

6” = The daily rate observed for the 

same period in some corre- 
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TABLE IV. SUMMATION OF OBSERVED EVAPORATIONS, SANTA CLARA VALLEY, CALIF. 
Coyote Valley Group 


Laguna Seca Group ————____ 
-————Land pans — land pans—————~_ -——Floating pan 
No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 
Days Inches Days Inches Days Inches Days Inches Days _ Inches ys Inches 
Observed 311 18.04 343 49.11 362 53 .60 351 61.38 306 45.21 22% 3% .57 
Deduced 54 1.79 22 0.57 < 0.15 14 0.82 59 8.62 4: 5.86 


‘Total, year 19.8 .- 4057 53.3 62.2 53.8 39.4 
1005 
Observed 333 4: 55 60 37 36: 54.81 
Deduced 32 3.73 
Total, year 5 5 60 
Two Years 


Observed. . :.8 694 2 ‘ $.¢ 716 «121.5 671 0 


8 
Deduced 7 36 4.5 ¢ ‘ 14 0.8 59 6 


Total, two jears { atte 95.5 cae 9.2 122.6 108.6 


———Upper Gorge Group——————______________ 
. Land pans—_—__, Floating pan 
Year No. 8 No. 9 No. 10 cC No. 1l—~ Totals Totals as p 
1904 Days Inches Days Inches Days Inches Days Inches Days Inches Days 
Observed 359 $1.54 352 45 284 41.42 260 27.83 3410 484.4 85° 
Deduced 6 0.15 13 ‘ 81 5.08 105 6.43 605 36.9 15%, 


Total, year S27 47.3 . f 34.3 4015 521.3 


1905 


Observed < 2% ‘ 9: 258 ‘ 21.47 3092 459.8 
Deduced . ‘ ‘ $26 2.2 4 8.91 923 83.2 


Total, year 52.3 5.3 55. 30.4 4015 543.0 
Two Years 

Observed 86.4 : 536 g 49.3 6502 944.2 

Deduced.......... ¢ é 25% 15.4 1528 120.2 


Total, two years... 94.0 92 ; M3 8030 1064.4 100% 100%, 
: ee ot eee a RE tee eo eR cee oer er er — 
TABLE V. SYNOPSIS OF OBSERVED YEARLY EVAPORATIONS, SANTA CLARA COUNTY, CALIF.; AND FLOATING-PAN 
EVAPORATION AS A PER CENT. OF LAND-PAN EVAPORATION 
Near- 
b i 1004 \o_— 1905 —_— 
rain- fnches ra pan as per cent. Inches Floating pan as per cent. _ 
$ gage, evap- ol 
Group no. oration 
Coyote valley group Goy. 
Pan No. 1, Weber, land. me 49.8 49.81 4 
Pan No. 2, L. gorge, . land 29 19.7 oO em. 4 
Laguna Seca group 
Pan No. 3, Bailey ave., land : 53.! 
Pan No. 4, L. 8S. north, land.. : 32: =100% } 56.6 in. = 100% 
Pan No. 5, L. S. west, land 3% bi 


Means of tw 
and pan evap- of land pan vears . 
Pairs of pans Means of groups oration Pairs of pans Means of groups inches 


6 : 
5 48.0 
=100% | 56.9 in. = 100% 

Pan No. 6, L. S. west, floating 


Pan No. 7, L. 8S. east, floating : 43 -2 in. <. BE = 89 °6 {48.3 in.= 85.0 
Upper Gorge group 


Pan No. 8, San Fel.dam.,land 
Pan No. 9, San Fel. res,, land 
Pan No. 10, Up. Gorge, land 


Pan No.11, Up.Gorge, floating 
Mean of group means 
Land-pan evaporation. 


| 
. - 51.0 in. 
Te = 100% 


= 54.9 32.3= 63.4 


100% 100 


Floating-pan evaporation... . 73.3 70% 71.3 


sponding pan (a pan in same TABLE VI. ADOPTED SAFE RESERVOIR-EVAPORATIONS, INCHES PER YEAR 


locality or under similar con- Coyote Valley land pans.......... —s0y 4 in. per year 
a Coyote Valley reservoir evaporations =say 80% of land pans=say 44 in. per year 
ditions) ; Laguna Seca land pans... =say 64 in. per year 
B” = Mean of daily rates observed 


Laguna Seca reservoir eva,;vrations... . =say 80% of land pans=say 52 in. per year 

Upper Gorge land pans... . =say 56 in. per year 
for corresponding pan during Upper Gorge reservoir evaporatiOns.............. =say 80% of land pans=say 45 in. per year 
: : The adopted reservoir evaporations were fixed on only after a careful individual comparison 
periods just before and after with all the Pan-Records and Group Records above. One % “relation of Table V (88.670) is appar- 
i i . ently somewhat disregarded, but it is ieved that the adopted values are amply safe, especially 
the desired period, correspond that for the Upper Gorge Reservoir. It is believed that the adopted Sy a Gorge evaporation, 
ing to a. 45 in. per year, will be amply safe for all the streams of the Bay Cities Water Co., except Laguna Seca 


Then 


Sa 06 3B" and.<” <x 8" = TABLE VII. ADOPTED RESERVOIR-EVAPORATIONS INCHES PER YEAR 


a ; Calendar year Rainfall, year or . eason 

a” x b” or "= RB xX rs : Laguna Upper 
Seca, Gorge 

Example: Pan No. 1 (Weber Damsite Month Per cent. Month Per cent. inches nches 


J ; ss Ff . 
Pan). Gap to be filled — Dec. 14-20, 8? , : oat S s 


3 
1904. Compared with Pan No. 3 (Bailey Mar 1. 
Ave. Land Pan) May 


0.‘ 
Pan No.1 June 


0 
Daily rato Dec. 14-20— 2" —- 

Daily rate Dec. 20-28 = 0.04 i tat : al . 
Daily rate Dec. 6-14=0.1117 § MeAn=0.077" =a" Hep o 7 
Pan No. 3 Nov 5 Julv 4p 17 
Daily rate Dec. 14-20 = 0.02” = b” Dec ‘ J Sig 16 
Daily rate Dec, 20-28 —0.044” M% » scape eeuhiinam i 
Daily rate Dec. 6-14 = 0.046” } mean = 0.045" = B° Total 100 Total i 100 52.0 15.0 
Then The monthly per cents. of Table VII are derived from means for each month of the means 
° group means. No adjustment is done except to bring each mon per cent. to the nearest intes al 
» __ 9.079 X 0.02" or 0.035" per cent. With but one or two exceptions, the values of Table of original plate (omitted here, 

™ 0.045" cue 9 


ye ect aaa Riceahinae sa: 
yore SRIRAM gti oe 


GONE OT OBS et et ee GO 
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gives monthly %-distribution for each pan) show a remarkable agreement with each other. 
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thod No. 2, for long periods and 
e months. 
‘is method consists mainly in estab- 
ng a mean per cent. relation between 
erved periods of the pan whose record 
to be completed and corresponding 
ods of some near-by pan. Then the 
od lacking may be found by divid- 
its corresponding observation of the 
ir-by pan by the per cent. relation 
tablished. 
Example: Pan No. 6 (Floating Pan 
Laguna Seca, west side). Periods lack- 
ing — months of January, February and 
March, 1904. Compared with Pan No. 
3 (Bailey Ave. Land Pan). 


1904 Pan ro. 6 Pan no. 3 
v 4.12in.=100% 7.27 in.=176% 
fone 6.40 in.=100% 8.07 in. = 126% 
July 6.60 in.=100% 9.23 in. 140% 
‘AUz 5.71 in.=100% 8.31 in. =145% 


Mean per cent. relation = 147%. Then 


Pan No. 3 evaporations + 147% = Pan 
No. 6 evaporations. 
Pan Pan 
1904 ro. 3 +147%= no. 6 
Jan 1.463 in. +147%= 1.00 in. 
Feb 0.645 in. +147%=— 0.44 in. 
Mar 2.207 in. +147%=— 1.50 in. 








New Tests on Reinforced-Con- 
crete Columns at the Uni- 
versity of Wisconsin 

For the past few years tests on the 
strength of reinforced-concrete columns 
have been carried on in the testing 
laboratory of the University of Wisconsin 
under the direction of Prof. M. O. Withey. 
From time to time Professor Withey has 
reported upon these tests, in bulletins 
and in society papers (See ENGINEERING 
News, Sept. 16, 1909, p. 300), but has 
not gathered together in one publication 
a resumé of the whole work. The near- 
est approach to such a resumé has just 
been published as a bulletin* of the 
University of Wisconsin. This takes up 
the work of the laboratory on reinforced- 
concrete columns during 1909 and 1911, 
and relates more specifically to the 
hooped column. 

The matter contained in the bulletin 
is much too lengthy to bear more than 
the short abstract which appears below, 
though the whole record of the tests will 
be profitably read by everyone concerned 
with concrete design. 

The purpose of the tests is stated as 
follows: 

Briefly, the purpose of these experi- 
ments was to make a further study of 
the strength and elastic properties of 
columns reinforced with spirals and 
longitudinal rods. More specifically, the 
tests were made to obtain some data re- 
lating to (1) the effect of varying the 
percentage of spiral reinforcement; (2) 
the effect of varying the percentage of 


longitudinal reinforcement; (3) the effect 
of varying the richness of the mixture; 


*“Tests on Reinforced-Concrete Col- 
umns, Series of 1910,” by Morton Owen 
Withey, C. E., Asst. Professor of Me- 
chanics, University of Wisconsin. Bulle- 
tin of the University, No. 466. Published 
December, 1911. Price, 40c. 
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(4) the effect of a small number of re- 
peated loadings; (5) the effect of main- 
taining a constant load for different 
time intervals; (6) the behavior of col- 
umns eccentrically loaded; (7) the rela- 
tive value of plain and deformed bars 
for longitudinal and reinforcement; (38) 
the effects of differences in end condi- 
tions. All told, 66 columns of commercial 
sizes were made and tested 


As a result of the tests, Professor 
Withey arrives at the following conclu- 
sions: 


In considering the conclusions pre- 
sented, it must be borne in mind that 
the specimens were very carefully made. 
Great care was taken in pouring to thor- 
oughly puddle the concrete with a rod 
as fast as it was poured into the col- 
umns. It was by this means that pock- 
eting of the stone was prevented and 
a full cross-section obtained through- 
out the length of the column Puddling 
is a very effective method of securing 
uniformity in fabrication. When it is 
impossible to use this method the size of 
the largest particles composing the ag- 
gregate must be much smaller than the 
pitch of the spiral and a very wet mix- 
ture must be used. Assuming as hy- 
potheses that a well balanced design will 
be made, that careful inspection will be 
given to the selection and testing of all 
materials and to the details of fabrica- 
tion, it seems practicable to secure sim- 
ilar results in actual construction. The 
following general conclusiong may be 
drawn from the results of these tests: 

(1) If materials can be obtained at 
average unit prices, rich mixtures are 
more economical than lean ones. Con- 
sidering materials similar to those em- 
ployed herein, the more economical mix- 
tures will be produced if the proportion 
of cement to aggregate, by weight, lies 
between 0.2 and 0.7 

(2) Although the yield point of a re- 
inforced-concrete column is practically 
independent of the percentage of spiral 
reinforcement, the ultimate strength and 
the toughness are directly affected by it. 
On account of the excessive deformations 
accompanying loads beyond the yield 
point, on account of the _ probability 
that both yield point and _ ultimate 
strength are less. in repeated or 
long time road tests than in the 
progressive load tests ordinarily made 
in the testing machine, and on ac- 
count of the uncertainties which always 
surround the hypotheses addépted in de- 
signing, good practice demands that only 
a portion of the stress, producing dis- 
integration of the outside shell, be used 
as a working stress. Consequently, only 
enough lateral reinforcement is needed 
to prevent the longitudinal rods from 
bulging outward, and to provide an ad- 
ditional factor of safety against an over- 
load by increasing the toughness and 
raising the ultimate strength somewhat 
above the yield point. From these tests, 
1% of a closely spaced ‘spiral of high- 
carbon steel seems to be sufficient for 
this purpose. 

(3) By the addition of longitudinal 
steel the yield point, ultimate strength 
and stiffness of a spirally reinforced- 
concrete column can be considerably in- 
creased. If maximum economy in floor 
space is desired, if a column is so long 
or is so eccentrically loaded that tension 
exists on a portion of the cross-section, 
or if a large dead load must be sustained 
by the column while the concrete is 
green, a high percentage of longitudinal 
reinforcement may often be advantage- 
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ously employed Such reinforcement is 
also a valuable safeguard against fail- 
ure due to flaws in the concrete If the 
cost of cement is extremely high, it 
may be economical to use a leaner mix- 
ture than suggested in (1) and consider- 
able longitudinal steel to increase the 
stiffness and strength In general, how 

ever, cement is a more economical rein- 
forcement than steel. Therefore, for 
ordinary constructions it does not seem 
advantageous to use in combination with 
a rich concrete more than 2 or 3 of 
longitudinal steel 

(4) The amount of data presented on 
tests of columns subjected to repeated 
or time loadings is far too small to war 
rant drawing definite conclusions as to 
the limiting stress for repeated loadings 
which will hold true for all kinds of 
columns and for an infinite number of 
repetitions, or for a prolonged loading 
However, it does appear from the results 
presented that there is practically no in- 
crease in set or deformation after a few 
r petitions of loads equal to 40 to 50% of 
the yield points of the columns tested. 
The results of the repeated load tests 
also plainly indicate that there is con- 
siderable additional strength and tough- 
ness afforded by the spiral after the 
yield point of the longitudinal steel has 
been passed. That all of this additional 
strength may not be permanent is sug- 
gested by the slopes of the deformation- 
time curves for some of the columns. 

(5) The close agreement between theo- 
retical values and values derived from 
test data shows that the formula 

P M 

A I 
commonly used in designing short homo- 
geneous columns eccentrically loaded, 
may be applied to reinforced-concrete 
columns, provided suitable allowance be 
made for the steel 

(6) The strength of a column resting 
upon a footing will be about as great as 
when bedded on a metal plate, provided 
considerable lengths of the longitudinal 
reinforcing bars are bent outward into 
the slab or footing The results given 
show that the use of metal base plates 
and longitudinal steel milled to the re- 
quired length leads to greater uniformity 
in strength 

(7) Although only a few test pieces 
were reinforced with corrugated bars of 
high-carbon steel, the results were so 
uniform and the strengths so high that 
attention should be called to this type of 
reinforcement. It is quite evident that, 
with certain ratios of unit prices, the use 
of deformed bars with high elastic limits 
will be more economical than the use of 
plain round bars of mild steel. 

(8) Briefly summarizing the foregoing, 
it seems economical to use for rein- 
forced-concrete columns a very rich mix- 
ture, and advantageous to employ about 
1% of closely spaced high-carbon steel 
lateral reinforcement combined with 2 
or 3% of longitudinal reinforcement. 
From the test data presented it seems 
apparent that such columns, centrally 
loaded, may be subjected to a static 
working stress equal to one-third of the 
stress at vield point 








Towing Three 600-cu.yd. Barges 
around Cape Horn is to be resorted to 
at the Panama Canal in order to get 
them from the Atlantic side of the cainal 
to the Pacific side, a distance of 50 
miles. The distance to be traveled is 
about 12,000 miles and the voyage will 
take 100 days. . 
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A Concrete 


The theory of the pressure of earth 
behind retaining walls contains so many 
coefficients of widely varying value that 
engineers are apt to consider it only a 
rough check upon design, and use as 
their chief guide the proportions of simi- 
lar walls which have stood up under 
service. 

So long as there is reasonable assur- 
ance that the conditions are the same in 
the prototype wall as in the one under 
design, this practice is safe; but occasion- 
ally it leads to too much stress being put 
on the fact that the wall is a finished 
structure and not enough consideration 
being given to the effects of the various 
conditions incident to its erection. Par- 
ticularly is this so in the matter of back- 
filling. 

The theory of earth pressure considers 
the backfilling earth to be a homogeneous, 
granular, static mass, a condition which 
may possibly exist after the wall has 
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Retaining Wall Failure 


An illustration of the necessity 
of care in backfilling behind re- 
taining walls. A massive con- 
crete wall 400 ft. long and 40 ft. 
high was pushed over by the im- 
pact of the filling dropped some 
30 or 40 ft. into place. 


failed with disastrous results. The acci- 
dent took place within the past six 
months, in the construction of a long 
bridge abutment on a prominent railway 
line. 

The wall which failed was one of two 
abutments intended to carry a six-track 
railway bridge located on a pronounced 
skew across a navigation canal now 
under construction. The canal at this 
place is an open cut across a level plain 


, Displact: 


A Je"| 


ee 


An % 


founded on hard gravel slightly be 
canal-bottom level, and extend y 
concrete gravity wall section to an 
tion just above the general eleva: 
the surrounding plain. In constr 
the wall an open cut was made t 
the plain with sides on a 1 to | 
and a bottom width equal to that o/ +; 
canal plus the bottom width of the 
The walls were then built directly n 
the excavated bottom, and the bac! 
from the excavated material was placed 
behind the walls to bring the level there 
back to its original elevation. In filling 
behind one of the abutment walls, the 
pressure of the earth became so great, 
due to certain circumstances detailed 
below, as to move and tip forward the 
entire wall for a length of about 400 ft. 
Figs. 1 and 2 show the general design 
of the abutment. It was of gravity sec- 
tion stepped at the back and vertical on 
the canal side, with a ledge for the 
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Fic. 1. PLAN SHOWING OLD AND New PosiTIONs OF ABUTMENT 


been standing for some time, but which 
rarely exists immediately after its com- 
pletion and never exists during construc- 
tion. A completed wall is subject to a 
static load. A wall during construction, 
on the contrary, may be subjected to 
dynamic conditions in the placing of the 
backfilling. Ordinarily, in specifications 
for the construction of retaining walls, 
this possibility is covered by a specifica- 
tion clause stating that the earth back- 
fill shall be placed in thin layers, care- 
fully rolled and tamped and _ inclined 
downward from the structure and not 
thrown or dropped from any great height. 
Experienced engineers recognize the ne- 
cessity for such a provision, but it some- 
times happens that it is overlooked, with 
disastrous results. 

For the benefit of fhose engineers who 
have either forgotten the powerful force 
which falling earth may exert or else do 
not consider such a force sufficient to 
cause any damage, we outline below the 
history of a concrete retaining wall which 


and crosses under a railway line just be- 
fore entering a lock which raises its level 
some 21 ft. The walls of the lock and 
of the railway-bridge abutment are con- 
tinuous in line, though not-in construc- 
tion and are of different height. Both are 
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bridge seat about 8 ft. below the top. On 
account of the great skew, a length of 
400 ft. was necessary for the six-track 
bridge. In this distance there were seven 
expansion joints, besides the one where 
the abutment joined the lock wall, divid- 
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Frc. 2. SECTION OF ABUTMENT BEFORE AND AFTER MOVEMENT 
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‘he wall into lengths as near 50 ft. 
,e design permitted. At the bottom 
-he wall, there was a projection 3 ft. 
« intended as the abutment for a 3-ft. 
rt, which was to have been placed 
ss the canal bottom as shown in 
red lines in Fig. 2. At the time of 
accident, however, this invert had not 

n placed between the abutment walls. 

excavation for the invert had been 

ide between the lock walls, and it was 

drained by an open ditch between the 
utment. walls. 

This section of the canal was dug 
through a hard gravel and boulder for- 
mation, which resisted notably any efforts 
to drive piles. On this account and from 
other tests it was decided that the lock 
and abutment walls could be founded 
directly on the gravel bottom excavated 
for the canal. However, the location is 
in a valley where the ground-water level 
is quite high and where, consequently, 
the excavation pit soon became filled with 
water, requiring the constant service of a 
pump to drain it. 

Work was started by excavating the 
canal in open cut for the length taken by 
the masonry structures. In other words, 
the excavation was an open pit in the flat 
plain. As soon as the excavation was 
completed, the work of building the con- 
crete walls was started. These walls 
were built of first-class material by a 
competent contractor and no criticism is 
directed toward their integrity. The walls 
for the lock were completed first, and it 
was convenient to leave a sump at the 
other end—that is, the bridge end of the 
pit—to drain off the water from the lock 
end until the lock wall invert should be 
placed. This sump, as shown in Fig. 2, 
was dug to an elevation 6 ft. below the 
level of the finished invert between the 
abutments. In this sump a pump was 
placed which kept the pit fairly dry, 
though at times it was filled to a depth of 
5 or 6 ft. with water. The concrete for 
the abutment walls was completed in 
about two months’ time, and one week 
after the last concrete was placed, filling 
was started behind the east wall (the one 
which failed). 

At the time this fil! started, the wall 
was in the general condition noted in 
Fig. 2. The wall was founded on a hard 
gravel bottom, with a slight projection at 
its base on the inner side against which 
the concrete invert would abut when 
placed. Behind the concrete wall the earth 
stood on a 1 to 1 slope, and in the apex 
of the triangle between this slope and the 
wall, water, to a depth of approximately 
5 ft., had been allowed to stand. 

Filling was carried on by a drag 
scraper equipped with a 314-cu.yd. buoket 
which moved back and forth from the 
top of the slope and dumped the earth 
which it picked up from a spoil bank 
made of material taken from the excava- 
tion. This scraper was so manipulated 
as to distribute the earth over an area 
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Fic. 3. View LooKING FROM Lock WALLs ALONG ABUTMENT WHICH Was Not 
Moved. DAMAGED ABUTMENT ON LEFT-HAND SIDE OF CANAL 





Fic. 4. Lookinc ALONG Lock WALL Towarp DAMAGED ARUTMENT 
(Abutment originally in line with lock wall.) 





Fic. 5. Lookinc Towarp Lock. DAMAGED ABUTMENT ON RIGHT 


of about 40 sq.ft. and to a depth of 2 ft. 
It was swung back and forth with each 
load so as to distribute it over this area 
as much as possibie, but at all times the 
earth was dropped from heights of from 
10 to 40 ft. This machine moved back 
and forth the whole length of the abut- 
ment about three times, so that at any 
one location about 12 ft. depth of fill was 
placed at a time. 


In addition to the water behind the 
wall when the filling started there were 
at least two heavy rains during the filling 
period and in addition some of the earth 
was moistened artificially before being 
placed in the back-fill. In consequence, 
the fill for the lowest 10 ft. was at all 
times in a quaking state and in such con- 
dition as not to bear the weight of a man. 
Above this lowest layer the filling was 
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moist, but would permit at all times of a 
man walking upon it. About 14 days 
after the work started and when the fill 
was about half completed, a slight move- 
ment outward (about 34 in.) was noted 
one morning at the exact place where 
filling had been carried on during the 
previous night. The inspector examined 
the wall, but decided that the movement 
was due to too great a concentration of 
the loading at one point and that no fur- 
ther difficulty would be encountered if the 
filling were more evenly distributed. This 
was done with no evil results until one 
atiernoon about 10 days later the wall 
was found to be slowly moving along its 
whole length under the pressure in its 
rear. From 4 p.m. of that day to 8 p.m. 
it moved the distance shown in Fig. 2, 
that is, about 18 ft. maximum outward 
movement at the top with about 4 ft. 
drop. The position of the wall after the 
failure is shown in the halftone views in 
Fig. 4. It will be noted from Fig. 5 and 
from the drawing in Fig. 1 that the wall 
moved in units separated by the expan- 
sion joints. 

Work was immediately started toward 
breaking up the wall with dynamite and 
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yuilding a new one of a section some- 
what enlarged, not because the old section 
was thought weak in itself, but because it 
was desired to build the new walls of 
rubble concrete and use the broken pieces 
of the old structure for filling stones. 
Examination after the accident showed 
that the wall had moved horizontally on 
its base until enough of it overhung the 
cut to overbalance it into the position 
which it finally took. The engineers de- 
cided that the design of the wall as a 
Static structure was perfectly safe and 
that the gravel bottom was sufficiently 
hard to safely bear the wall as designed. 
The failure was undoubtedly due to the 
dynamic action of the falling earth to- 
gether with the liquid state of the back 
fill at its base. This wet fill exerted over 
the whole back of the wall a hydrostatic 
pressure which gave a direct impact 
against the wall at the fall of each bucket 
of earth. This impact effect was in- 
creased by the unresisting nature of 
the slope of the earth back of the 
wall and of the wall itself. Into this 


wedge-shaped opening the falling earth 
pounded, causing not only an enormous 
force to be applied to the wall, but also 


February 


tending to force the water in ¢! 
the wedge out under the wall. 
effectively lubricating the bott 
and reducing the frictional res 
the wall to sliding. 

This incident recalls a some, 
lar occurrence some five years a 
construction of one of the lar; 
crete-arch bridges in this count 
back-filling against one of the at 
a massive U-shaped structure 
ft. wide, 120 ft. long and 64 ft. | 
started before the arch against t 
ment was completed. The | 
dropped from the extreme reg 
allowed either to slide down the ¢: 
fill toward the face wall or to dro; 
the top level, some 50 or 60 ft., di: 
against that wall and its attached win 
walls. In consequence, the face wal! was 
subjected to an extreme pressure and 
parted from the wing walls, which in 
their turn were forced some inches out 
of plumb. The movement may have been 
partly due to the insufficiency of the foot- 
ings, which were not designed to take the 
extreme load caused by the unbalanced 
fill, but was undoubtedly also hastened 
by the impact of the falling back-fill. 


New Paving for Cambridge, Mass. 


One of the most common causes for 
the deplorable condition of pavement in 
many American cities is the lack of a 
comprehensive plan for carrying out 
work from year to year. Even where 
such a plan is adopted it is likely not 
to be followed very long, owing to the 
frequent changes in administration which 
are the bane of American municipal gov- 
ernment. Recognizing the desirability of 
having a comprehensive plan for paving, 
the City Council of Cambridge, Mass., 
in April, 1910, passed an order provid- 
ing for the creation of a special com- 
mission to take up the subject. In ac- 
cordance with the terms of the order, 
Lewis M. Hastings, city engineer, and 
Edward W. Quinn, superintendent of 
streets, became two of the four members 
of the commission; the mayor appointed 
George M. Clukas as the third member 
of the commission; and the Cambridge 
Taxpayers’ Association, which had been 
authorized to name expert engineers to 
serve on the commission, suggested Har- 
rison P. Eddy, consulting engineer of Bos- 
ton, as the fourth member. in accord- 
ance with this decision, Mr. Eddy was 
appointed by the mayor. Subsequently 
Mr. Clukas was elected chairman and 
Mr. Eddy secretary of the commission. 
After having made interim recommen- 
dations, the commission submitted its 
final report on June 26, 1911, which has 
only recently been made public. 

The report states that the area of Cam- 
bridge is approximately 6'% square miles, 


This article is based on a report 
by a special commission which 
reviewed the existing pavements 
of Cambridge, described kinds 
of pavement most suitable for 
future use and presented detailed 
estimates of the cost per square 
yard per year for the assumed life 
of each class of pavement. A pav- 
ing schedule for a series of years 
was submitted. The necessity 
for continuous administration of 
paving work, free from political 
interference, was urged. 


the census population in 1910 was 104,- 
938, giving an average density of popu- 
lation of 25.1 per acre. Confparatively few 
cities of the country, the commission 
states, have an average density of popu- 
lation as great as Cambridge. Cambridge 
has greater length streets per unit of area 
than the City of Boston. The total valu- 
ation of Cambridge for taxation purposes 
is $170,000,000, or $1,044,000 per mile of 
public streets, the total mileage of streets 
being 102. These figures suggest that 
Cambridge should be “able to devote” 
more money to street-paving purposes 
than a number of other Massachusetts 
cities named in the report. 

Complaints regarding the unsatisfac- 
tory conditions of streets in Cambridge 
relate particularly to dust, dirt and mud, 
noise and roughness of surface. To 
remedy these defects the commission 
suggests the selection of types of pave- 


ment adapted to traffic requirements and 
other conditions of the several streets; 
construction in the near future of a larger 
proportion of “durable pavement”; 
prompt repairs of defects in pavements; 
a strict supervision of trench openings in 
pavements; thorough street cleaning; 
and “the adoption and efficient execution 
of scientific methods of dust laying, or 
surface treatment of gravel, and ma- 
cadam streets, due consideration being 
given to traffic and other conditions in 
each case.” The following review of 
various classes of pavements suitable for 
use in Cambridge, with cost estimates 
per square yard of pavements per year 
based on the estimated life of the pave- 
ments, is taken from the report: 

The cost of relaying granite-block 
paving, including a concrete base and 
recutting blocks, is estimated at $2 per 
sq.yd. If the blocks are recut and not 
more than 25% of the new blocks sub- 
stituted for old ones, which are unfit for 
relaying, the cost of repaving is esti- 
mated to be $2.50 per sq.yd. The cost of 
renewing a grouted granite-block pave- 
ment at the end of its economic life, is 
estimated to be $2.50 per sq.yd. (large 
or small blocks). 

BRICK—The brick pavements 
consist of vitrified paving brick laid 
upon a portland-cement concrete base. 
The base will be 5 in. in thickness, and 
will be proportioned as described unde! 
granite-block paving. The bricks wil! 
be of the best grade, laid upon a sand 
cushion 1% in. in thickness, thoroughly 
rolled or rammed. The joints will be 
fuled with portland-cement grout, prvu- 
portioned as described under granite- 
block pavement. Suitable expansion 
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will be provided adjacent to the 
and transversely at intervals 
the street. As in the case of 
-block paving, care must be ex- 
| to prevent travel upon the fin- 
street and to keep the pavement 
especially in hot weather, until 
ment filler has had an ample op- 
nity to set. 
vitrified brick pavement is smooth 
durable. It is easily cleaned and 
excessively noisy. It is a satisfac- 
pavement for residential and light 
.ess districts where the traffic is 

wierate, or Where there is only a lim- 
ied quantity of heavy traffic. The life 
of such a@ pavement as is herein de- 

bed is estimated to be 15 years. The 
brick pavements already laid in Cam- 
bridze have been constructed in the 
manner recommended. 

The estimated cost of brick pavement 
hullt as herein recommended is $3 per 
sq.yd., and the cost of renewal at the 
end of a period of 15 years is $2.10 per 
sq.yd. The estimated annual cost of this 
pavement is 24c. per sq.yd., as shown by 
the following calculation: 


Assume period 40 years 
“ ife of brick 15 years. 


- life of base 40 years. 

« term of bonds 10 years. 

« first cost of pavement $3 per 
sq.yd. 

“ cost of renewing pavement,$2.10 
per sq.yd. 

= cost of ordinary repairs, 0.04c. 


per sq.yd. per year. 
Interest first bond issue, 0.04 xX 


iv 2 a ft ea are $1.2000 
Sinking fund first bond issue 
(3% %), 0.08524 X 3.00 x 10 = 2.6572 


Interest on second bond issue, 


0.66. % BOG Me BO BS oaciccccoece 0.8400 
Sinking fund second bond issue, 

@.06524 > X-Bee BOS cic cece 1.7900 
Interest on third bond issue, 0.04 

Ce ee ee a eo to 3 0-80 0.5600 
Sinking fund third bond issue, 

0.08524 xX 2.10 x 10 Xg =..... 1.1933 
Cost of ordinary repairs, 0.04 

GP WON Diedena ves cuvecenccees 1.6000 
Cost for 40 years per sq.yd...... 9.7405 
Cost for one year per sq.yd...... 0.2435 


BITULITHIC—This pavement has been 
laid in Cambridge during every year 
since 1904, by the company having the 
patent rights, and was laid in Temple 
St, between Massachusetts Ave. and 
Austin St., in 1901. 

It has consisted of a foundation, or 
base, composed of about 4 in. of broken 
stone, of a size which would pass a 2%- 
in. screen and a wearing surface 2 in. 
in thickness, composed of broken stone 
ranging in size from that just passing a 
1%-in. screen to dust. This aggregate, 
while heated to a temperature of not 
over 250° F., was thoroughly mixed by 
machinery with bituminous cement, after 
which and at a temperature of not less 
than 200°F., it was to be spread upon the 
street and thoroughly rolled with a 
steam road roller. It was then covered 
with a thin coating of bituminous flush- 
coat composition. Two coats of fine hot 
crushed stone were then spread over the 
surface of the pavement. 

In the future we would advise the use 
of a cement concrete base, usually 5 in. 
in thickness, in place of the broken- 
stone foundation previously used. Con- 
tracts for this pavement include a guar- 
anty for a period of 5 years. This pave- 
ment has proved quite satisfactory in 
Cambridge. The repairs have been made 
with promptness and the pavements are 
at the present time in good condition. 
Several of them have been down seven 
or eight years and one—Temple St., laid 
in 1901—is now in satisfactory condition. 

This paving is smooth, easily cleaned, 
and practically noiseless. It has proven 
to be well adapted for residental dis- 
tricts and for streets used largely for 
pleasure and high-speed driving, and 
under such conditions will, in our opin- 
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fon, have a life of at least 10 years if 
the repairs are promptly made. 

The first cost of this pavement, with 
concrete base and wearing surface 2 in. 
thick, is estimated at $2.65 per sq.yd., 
and the cost of renewal at the end of 
each period of 10 years at $1.50 per sq.yd. 
The annual cost of this pavement, as- 
suming that it will be paid for by the 
issue of bonds for a period of 10 years 
in each case, is 28.4c. per sq.yd., as shown 
by the following calculation 
Assumed period 40 years 

es life of pavement 10 years 

= life of base 40 years 

~ life of bonds 10 years at 4% 
first cost of pavement $2.65 per 

sq.yd. 

cost of renewing pavement 
: $1.50 per sq.yd. 
Guaranty period of five years four times 
Interest first bond issue 0.04 

2.65 x 10 hae a ate. Sao 31.0600 
Sinking fund first bond issue 


0.08524 XxX 2.65 x 10 ; 2.2588 
Interest second, third and 

fourth bond issues 0.04 x 1.50 

2 & BE 2 rere 7 1.80000 
Sinking fund second, third and 

fourth bond issue 0.08524 x 

1.50 x 10 x 3 cuales Bates 3.83580 
Cost of ordinary repairs 0.12 x 

(4 X 5) 20 eo need 2.4000 


Cost for 40 years per sq.yd . $11.35466 
Cost for one year per sq.yd 0.284 

WOOD BLOCK—The wood-block pave- 
ment should be laid upon a concrete base 
proportioned and made as already de- 
scribed. The blocks should be made 
from sound, prime long leaf, yellow 
pine, of which 90% shall be heart wood. 
They should be free from very coarse 
grain, large cross knots, unsound, loose 
or hollow knots, worm holes, knot holes, 
wind or other objectionable shakes and 
checks. They should be truly rectangu- 
lar and uniform in shape, 4 in. deep, 4 
in. wide and not less than 6 in. nor more 
than 10 in. long. 

After being thoroughly sterilized by 
steam and the sap extracted, they must 
be impregnated with creosote oil of 
proper quality, at a rate of about 18 to 
20 lb. of oil to 1 cu.ft. of wood. After 
treatment, when thoroughly dried, they 
shall not be capable of absorbing more 
than 4%% of their dry weight of 
water. The blocks should be laid loosely 
—not driven together—upon a sand 
cushion about 1 in. in thickness. After 
being so laid, they should be thoroughly 
rammed to a firm bed, after which the 
joints should be completely filled with 
portland-cement grout, mixed as already 
described. The surface of the pavement, 
after grouting, should be covered with a 
thin sprinkling of sand carefully swept 
into the joints. Traffic should not be 
allowed upon the finished pavement until 
the cement has had ample time to be- 
come thoroughly set. 

This pavement is more nearly noise- 
less than any other pavement in use. 
On this account, it is particularly desir- 
able in localities where it is important 
to avoid noise in the streets. As now 
prepared and laid, wood blocks have 
been used for street-paving purposes in 
this country only a comparatively few 
years, so that it is not possible to base 
any estimate of its probable life upon so 
prolonged an experience as is possible 
with most of the other pavements. It 
has been laid, however, in many cities 
and under various conditions, some of 
which are severe. Your Commission has 
examined this type of pavement in 
Springfield, New York, Philadelphia and 
elsewhere, and has made inquiries of 
large department stores, in front of 
which it has been laid. These inquiries, 
without exception, have resulted in 
favorable comments by the proprietors 
of these retail houses. 

This pavement is smooth; there is 
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little opportunity for the accumulatior 
of dirt, and it can be easily cleaned. We 
believe that if constructed of the best 
materials and laid as herein specified 
upon the streets suggested, it will have 
a life of 15 years, and that it will prove 
an ideal pavement in these cases. 

The estimated first cost of this pave- 
ment is $3.75 per sq.yd., and the cost of 
renewal $2.75 per sq.yd. The annual 
cost, assuming that the pavement will 
be paid for by the issue of bonds for a 
period of 10 years in each case is esti- 
mated at $2.92 per sq.yd., as shown by the 
following calculation 
Assumed period 40 years 

a life of blocks 15 years 
life of base 40 years 


first cost of pavement $3.75 per 
sq.yvda 
cost of renewing $2.75 per 
sq.yd 
Guarantee 5 years 
Life of bonds 10 years at 4%. 
Interest first bond issue 0.04 X 


3.75 x 10 ; aii aids $1.500 
Sinking fund first bond issue 

0.08524 Pe SOE ec caens 3.1965 
Interest on second bond issue 

i a Sa Oe See ew eed 1.100 
Sinking fund second bond issue 

0.08524 xX 2.75 x 10 2.3441 





st on third bond issue 0.04 

Me a? a eee 0.7333 

Sinking fund third bond tissue 
Reeere M BIO M BO Si cccaces 

Cost of ordinary repairs 0.05 xX 
25 he ein va. ck ich Mink 


eo 


.1965 


«v0 


$11.6866 


0.292 


Cost for 40 years per sq.yd 
Cost for one year per sq.yd..... 

TAR MACADAM-—This is a term which 
is somewhat loosely applied to different 
combinations of bituminous materials, 
such as coal tar, and asphaltic oils mixed 
with or applied to cracked stone to pro- 
duce a bituminous concrete, and it is 
now being used for building streets 
which are subject to traffic conditions 
which are moderate, but too severe for 
the ordinary macadam. The best com- 
bination of bituminous materials and the 
most effective method of construction of 
this type of pavement have not yet been 
fully determined It is to be expected, 
however, that from the many experi- 
ments now being tried, a pavement will 
be evolved which will be well suited to 
streets subject to Nght traffic. 

No recommendation is made at this 
time as to any particular method of 
construction of this pavement to be 
adopted, as we believe this can better 
be determined later, after further ex- 
perience with the various materials and 
processes now being tried, 

Pavements of this kind will be smooth 
and practically noiseless. They will be 
well suited to streets having very light 
traffic, and will be satisfactory in resi- 
dential districts The first cost of this 
pavement of entirely new construction 
is estimated at $1.25 per sq.yd., and the 
cost of renewal at 50c. per sq.yd. The 
annual cost of this pavement, assuming 
for comparison with cost of other pave- 
ments, that it will be paid for by the 
issue of bonds for terms of 10 years, and 
that interest at 4% will be paid on the 
cost of renewal for five years, is 29.6c. 
per sq.yd., as shown by the following 
calculation 
Assumed period 10 years 


™ ife of pavement 10 years 

= life of bonds 10 years at 4% 

“ first cost of pavement $1.25 per 
sq.yd. 


cost of resurfacing pavement 
at end of 5 years, 50c. per 
sq.yad. 

Interest first bond issue 0.04 
ee 0G Be. Oe eee bane 


: 30.5000 
Sinking fund first bond issue 


0.08524 * 1.25 * 1.25 « 10 1.0655 
Resurfacing cost 0.50 a% , 0.50 
tesurfacing interest 0.04 x 0.50 

x 6 Ti aweean ee en 664 00" d ; @29 
Cost of ordinary repairs 0.10 x 

8 ‘nce awas perio % ep ‘ 0.8000 
Cost for 10 years per sq.yd...... $2.9655 


Cost for one year per sq.yd...... 0.296 
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MACADAM—tThe use of macadam will 
be continued on many of the streets sub- 
ject te jight local traffic, for which it is 
both aatisfactory and economical. If 
well constructed and properly main- 
tained, it will have a life of at least 
10 years and the cost of repairs will not 
be found to be excessive. 

The annual cost of repairs after the 
year in which the street is constructed, 
and for a period of nine years, is esti- 
mated at 6c. per sq.yd. Where the con- 
struction is entirely new the streets will 
be built of trap rock of the usual sizes. 
The stone will be 8 in. thick after 
rolling. 

A very large proportion of the streets 
are now macadamized, so that most of 
this type of construction will consist 
of resurfacing. In such cases the old 
stone will be picked up, covered with 
from 3 to 5 in. of new stone and thor- 
oughly rolled. 

The building of macadam streets in- 
volves the least first cost of any type of 
construction herein discussed, and is es- 
timated at $1 per sq.yd. for new work. 
The annual cost of this pavement has 
been calculated for purposes of compari- 
son upon the assumption that it will be 
paid for by the issue of bonds running 
for a term of 10 years, although the 
Act of 1910 prohibits the borrowing of 
money for such construction, and we do 
not recommend it. The estimated an- 
nual cost of this pavement, assuming 
that it will have a life of 10 years, and 
that it will be laid only in residential 
districts and upon streets subject to light 
and local traffic, is $0.179 per sq.yd., as 
shown by the following calculation: 


Assumed pasted 10 years. 

” ife of pavement 10 years. . 
- life of bonds 10 years at 4%. 
* first cost of pavement $1 per 


sq.yd. 
Interest first bond issue 0.04 xX 
1.00 xX 10 
Sinking fund at 3%% interest, 
= fay Paso issue 0.08524 xX.1.00 
x a 
Cost of ordinary repairs 0.06 


Cost for 10 years per sq.yd $1.7924 
Cost for one year 


COMPARISON OF LIFE AND COST OF 
VARIOUS PAVEMENTS—A comparison 
of the estimated life and cost of various 
pavements in Cambridge under condi- 
tions best suited to each, may be made 
as follows: 


per sq.yd. 


life 
Annual cost 


Estimated 


Kind of pavement 
*Macadam $0.179 
*Granite 

rrouted with port- 

and cement . 0.2003 
**Ditto eeee 0.2366 
*Brick grouted with 

portland cement.... 0.2435 
*Bitulithic on concrete 

base € 0.2840 
*Wood blocks grouted 

with portland 

ment b 0.2920 
*Tar macadam a 0.2960 


Notes. 

*Bonds to run for a term of 10 years. 
To make all calculations upon same 
basis, macadam and tar macadam are 
assumed to be paid for by issue of bonds 
for terms of 10 years. It is not advis- 


able, however, to borrow money for such 
construction. 


**Bonds to run for a term of 20 years. 


In considering the annual cost of the 
several types of construction it should 
be remembered that the conditions in 
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each case are different, so that it should 
not be assumed that any one pavement 
is necessarily cheaper than another be- 
cause of the unit costs given. For ex- 
ample, the annual cost of macadam is 
given as 17.9c. per sq.yd., whereas that 
of granite-block pavement is 20.03c. But 
if the macadam were to be laid where 
the granite pavement will be, its life 
would be very much shorter than has 
been assumed in calculating its annual 
cost, and, therefore, its cost would be 
correspondingly increased; in fact, it 
would be increased so much that the 
macadam would be found to be far more 
expensive than the granite pavement. 
The figures given are interesting, al- 
though conceded to be approximate only, 
and they do show that some of the pave- 
ments which are high in first cost are 
not unreasonably so when due allowance 
is made for their wearing qualities. 


A table is included in the report giving 
streets recommended for pavement from 
1912 to 1921, inclusive, with the character 
of pavement and estimated cost of im- 
provement for each street. The total for 
the 10 years’ work amounts to about 
$1,000,000, the expenditure of which would 
be apportioned about equally between each 
of the 10 years. A similar table is presented 
giving recommendations for the renewal 
of existing granite, brick and Hassam 
pavements, from 1912 to 1921, at an av- 
erage cost of about. $45,000 per year. 

BITULITHIC PAVEMENT—Another table 
gives a list of streets paved with bitulith- 
ic from 1901 to 1910, with description of 
the condition of pavement on each street 
with area of square yards and its cost. 
Of bitulithic on 17 streets, the present 
condition of 13 streets described is good 
and of the 4 as fair. The renewal cost of 
this bitulithic pavement is estimated as 
$2.05 per sq.yd., for a 2-in. wearing sur- 
face. The commissioners estimate that the 
life of bitulithic pavement is 10 years, but 
state “that its durability depends very 
largely upon the promptness and thor- 
oughness with which repairs are made,” 
the durability being more or less than 10 
years accordingly. It is recommended that 
the pavement be “very carefully and 
promptly repaired whenever defects de- 
velop, and that when the expense of such 
repairs becomes excessive, the pavement 
be renewed.” The total cost of renewing 
bitulithic pavement is $210,000 maximum, 
with the statement that it may be much 
less. 

The total cost of the work recom- 
mended by the commission is $1,654,410. 
Of this $991,100 is for new construction, 
$453,300 is for renewing old granite, 
brick and Hassam pavements and $210,- 
000 for renewing bitulithic pavement. 

The necessity for continuous adminis- 
tration and for systematic records is 
urged. The remarks on this subject are 
well worth quoting: 


It is of the utmost importance that 
this work be carried out from beginning 
to end with a single definite policy, and 
that the most approved methods be fol- 
lowed and the best quality of workman- 
ship and materials be secured through- 
out. This cannot be secured by con- 
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stantly changing administratior 
this reason the tenure of offic: 
officials in direct charge of th 
should be made reasonably sec; 
term of several years, and the 
be free from political influences 
terference. 

We believe that the estimates 
are ample to provide for carry 
work out in a reasonably efficie: 
ner. Certain portions must be < 
contract, other portions may be d 
contract or by day labor, as ma 
most economical. To determine th. 
parative cost of doing the work | 
labor, or by contract, we recomme: 
bids be received for each piece of 
undertaken, and that at the sam. 
the Street Department present a: 
mate of the cost of doing the wo 
day labor. Such estimates shou 
prepared in advance, sealed and 4d 
ited in the proper place, and publicly 
opened and read in the same mann: 
the bids of contractors. In those < 
where the department estimates e 
lower than the bids received, the work 
should be done by day labor, and when- 
ever the tenders are lower than the esti- 
mates of the city, the work should cen- 
erally be done by contract and efficiently 
inspected. 

It is important that the cost of the 
work be accurately known, and be made 
a matter of record. It is desirable that 
the annual report of the street depart- 
ment should contain the bids and esti- 
mates made and the cost of the work, 
whether done by contract or by day 
labor. The prices should be given in 
units, such as cost per square yard, as 
well as in the aggregate. 

The cost of regulating, repairing side- 
walks and similar work not properly a 
part of the expense of the pavement 
itself, should be itemized separately, so 
as not to complicate the records of unit 
cost of pavements. All materials of 
value removed from a street to be paved 
should be credited to the work of pav- 
ing the street from which they are taken, 
but such item should be kept separate 
and not included in the unit cost of the 
pavement, but should be reported with 
the cost of the work. 
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A Centrifugal Bore-Hole Pump instal- 
lation is described briefly in a paper by 
Edward Hopkinson and Alan E. lL 
Chorlton, read before the Institution of 
Mechanical Engineers in January, 1912. 
The pump is arranged to work suspend- 
ed in a bore-hole at a depth of 100 ft. 
below the surface. It has six chambers 
in series and is run at 1000 r.p.m. It has 
a capacity of 850 gal. per minute with 
a lift of 170 ft. 

The pump is suspended in the bore- 
hole by a rising main, with its axis coin- 
ciding with that, of the bore-hole, and 
is especially designed to fit the bore- 
hole lining tube (diameter not given). 
The pump and main are supported on a 
crutch pipe at the bottom. The pump is 
driven by a vertical shaft passing down 
the center of the rising main and sup- 
ported at each pipe joint by suitable 
stay bearings. The shaft is belt driven 
through bevel gears by an engine at 
the surface. 

The authors of the paper state that 
this pump has given continuous service 
for over 14 years, during which time it 
has received no repairs. It was brought 
to the surface only once during this 
period, when a portion of the shaft in th: 
bore-hole was found to be corroded an‘ 
required renewal. 
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‘esults of Tests on Three 
Rotary Air Compressors 


rests of rotary air compressors of the 
-au or turbine type, built by Pokorny 
® Wittekind Maschinenbau A.-G., of Frank- 

---Bockenheim, Germany, were noted 
in London Engineering of Dec. 15, 1911. 
r! first of these was built in 1909 for 
the Reden mines near Saarbriicken. It is 
driven at 4200 rp.m. by a 1000-hp. 
mixed-pressure steam turbine. The tests 
were conducted by Prof. Lander, of the 
Aachen Technical High School. With 
264,900 cu.ft. of free air compressed per 
hour from one to seven atmospheres 
(99.6 lb. absolute), the consumption of 
exhaust steam (taken at 15.6 Ib. absolute 
and discharged at 1.14 Ib.) was 7.98 Ib. 
per 100 cu.ft. of free air and with this 
also was used 5.05 Ib. of live steam (at 
85 lb. absolute). 

The second compressor was built for 
the Kénnigsborn A.-G. fiir Bergbau, 
Salinen und Sodabetrieb, at Unna-K6nigs- 
born, Westphalia. It is driven by a 1000- 
hp. mixed-pressure turbine and has six 
wheels in the low-pressure group with 
seven in the high. There is an inter- 
cooler between stages, and between each 
impeller wheel is a water-cooled partition. 
Air is discharged at 60 to 70° C. Prof. 
Lander’s tests showed that with 287,000 
cu.ft. of air compressed per hour from 
atmospheric pressure up to about 114,000 
lb. per sq.in. absolute, 7.74 lb. of exhaust 
steain (taken at 17.7 lb. absolute and dis- 
charged at 1.47 Ib.) was required per 100 
lb. of free air together with 4.54 Ib. of 
live steam (at 103 Ib. absolute). The 
isothermal efficiency of the compressor 
was from 64 to 65%. (The isothermal 
efficiency is the ratio of theoretical power 
required for isothermal compression to 
the actual power delivered to the com- 
pressor. ) 

Tests were also made on one of six 
4000 - hp. motor-driven compressors of 
this type, built for the Rand mines in 
Johannesburg, South Africa. It had a 
capacity of 1,250,000 cu.ft. of free air 
per minute (from 11.8 lb. absolute to 128 
lb., air being taken at about 20° C.). The 
compressor is in two sections, each shaft 
being driven by a 2000-hp. 3000-r.p.m. 
synchronous motor. The shafts are 
parallel and there are two low-pressure 
compressor sections on each shaft. One 
shaft also carries the intermediate stage 
and the other the high-pressure stage. 
When compressing 1,425,000 cu.ft. of 
free air per minute to 115 Ib. absolute, 
the energy consumption-per 100 cu.ft. 
of free air was 0.301 hp. The high- 
est “isothermal efficiency” secured was 
7.7%. 

For comparison, figures from notes by 
Robert Peele, in his work on “Com- 
pressed Air Plant (second _ edition, 
1910), may be cited. A two-stage 278- 
hp. Nordberg compressor of the Ten- 
nessee Copper Co., developed 0.247 hp. 
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per 100 cu.ft. per hour and used 3.78 Ib. 
of steam at 146 Ib. gage. A 990-hp. 
Nordberg compressor at Painsville, Mich., 
in 1906, developed 0.223 hp. per 100 
cu.ft. from 13.9 to 85.3 Ib., and used 2.97 
Ib. of steam (at 256.8 lb. absolute) per 
100 cu.ft. (See Trans. Am. Soc. M. E., 
Vol. 28.) It should be noted, however, 
that in the steam only 1157.46 B.t.u. per 
lb. was furnished the engine, on account 
of moisture, and that 305.14 B.t.u. were 
returned to the feed water directly by the 
engine. The “isothermal efficiency” was 
82.8%. 


William Francis Tye, Presi- 
dent of the Canadian Soci- 
ety of Civil Engineers 


The recently elected president of the 
Canadian Society of Civil Engineers, 
William Francis Tye, was born at Hays- 





« 


ville, Ont., on Mar. 5, 1861. He was 
educated at Ottawa University and the 
School of Practical Science, Toronto, 
where he graduated at the age of 20 
years. 

The following year, 1882, he began 
engineering work as a rodman on con- 
struction of the Canadian Pacific Ry. 
During the three following years he was 
promoted successively to the positions of 
leveler, transitman on location and finally 
to that of assistant engineer on construc- 
tion. 

During the years 1886 and 1887 he 
was a transitman and assistant engineer 
on construction of the St. Paul, Min- 
neapolis & Manitoba Ry. From Cana- 
dian railways Mr. Tye turned his atten- 
tion to those of Mexico, and in 1888 
served as Engineer of Track and Bridges 
on the Tampico branch of the Mexican 
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Central Ry. Two years later he returned 
to the Northwest as Locating Engineer of 
the Great Falls & Canada Ry., a road 
built from Great Falls, Mont., to Leth- 
bridge, Alberta, to open to American 
markets extensive coal deposits in Al- 
berta. It is now a part of the Great 
Northern System. 

From this position Mr. Tye succeeded 
to that of Engineer in Charge of Location 
and Division Engineer of the Pacific ex- 
tension of the Great Northern Ry. The 
location of this railway through the main 
range of the Rocky Mountains was made 
with lower gradients than any other exist- 
ing transcontinental line, the maximum 
grade east of the summit being but 1%, 
and west of the summit 1.8%. 

The crossing of the Cascade Rang. 
was accomplished with a maximum grade 
of 2.2%, and on a route so direct that 
the distance from Spokane, Wash., to 
Puget Sound was shortened 94 miles over 
any other route. The location for most 
of the distance was through unexplored 
and mountainous country, and the work 
of construction was pushed in a manner 
which until that time was unequaled in 
railway building and track laying. The 
entire distance of 818 miles was com- 
pleted in a little over two years from the 
time construction work was inaugurated. 

Upon the completion of this work, Mr. 
Tye was for two years in charge of the 
work of changing the gage of the Alberta 
Ry. & Coal Co. lines to standard. In 
1895 he was appointed Chief Engineer of 
the Kelso & Slocan Ry., and for four years 
following held a similar position with the 
Columbia & Western Ry., which was pur- 
chased in 1898 by the Canadian Pacific 
Ry. to form a part of its new line through 
the Crow’s Nest Pass and the Kootenay 
district. The road was largely rebuilt by 
the new owners and changed from a 3-ft. 
to standard gage. 

In 1900, Mr. Tye became Chief Engi- 
neer of Construction of the Canadian Pa- 
cific Ry.; in June, 1902, Assistant Chief 
Engineer of the entire Canadian Pacific 
System, and two years later its Chief 
Engineer. This was a period extend- 
sive development and improvement in the 
lines of this company. In 1906, he re- 
signed his position to enter private prac- 
tice as a consulting engineer and to be- 
come a promoter of electric railway, 
power and mine developments. 

Mr. Tye is now President of the Ster- 
ling Coal Co., Ltd., the Dominion Graph- 
ite Co., a director of the Home and For- 
eign Securities, Ltd., and a consulting 
engineer for numerous corporations. He 
makes his home in Toronto, Ont. 

He is a member of the Institution of 
Civil Engineers, of Great Britain; of the 
American Society of Civil Engineers, and 
of the American Railway Engineering 
Association. He is also a member of the 
York Club, of Toronto; the St. James 
Club, Montreal, and the Manitoba Club, 
of Winnipeg. 







































ee ee ae 


oe 


Bor eS 


ap pc ne iy <enanns 97 oe 


se 


nese ONE AIT EONIO ARAN Ct Nee 


morgage 





390 


ENGINEERING NEWS 


February 2 


Subway Equipment Improveme: 


The overcrowding of the present sub- 
way system in New York is so widely 
known that extended discussion of it is 
trite. It is well to note, however, that 
the capacity of the present subway has 
been very greatly increased over the 
maximum provisions of the original de- 
sign; otherwise the effects of the present 
overload of passengers in rush hours 
would have been intolerable. Without 
this increase in capacity, it is probable 
that some steps must have been taken to 
discourage travel at certain hours to pre- 
vent conditions of overcrowding in cars 
and stations which would have been 
absolutely intolerable. 


In 1904 when the subway was opened, 
its capacity was placed at 400,000 pas- 
sengers per day. In 1905, the first full 
year of operation, the daily average was 
318,000. In 1906, before the Brooklyn 
extension was opened, the daily load was 
in excess of 400,000, and for 1910 the 
average figure was 740,000. For the 
month of November, 1911, the daily aver- 
age was 968,000, so that it is now proba- 
ble that a round million people ride in 
the subway on most week days. 


This remarkable increase in capacity of 
scme 150% has been secured by ‘im- 
provements in operating equipment and 
method and the intensive operation thus 
made possible. The platforms have been 
lengthened to permit of longer trains, and 
the interval between trains past a given 
point has been decreased. These two 
points, in brief, have given the increased 
capacity, but many notable improvements 
in equipment have been necessary before 
the longer trains and decreased headway 
were possible. The number and size of 
car doors have been increased; stations 
of greatest congestion have been pro- 
vided with guide stanchions and special 
policemen to separate boarding and alight- 
ing passengers and preserve order; an 
automatic starting signal. has been de- 
veloped to eliminate the delay of passing 
the bell signal from rear to front end; 
the car-brake equipment has been im 
proved to increase the rate of retardation 
and to decrease the safe interval be- 
tween trains and the distance from a sta- 


tion at which brakes must be applied; the . 


car coupler and air-brake hose connec- 
tions have been combined in a new and 
stronger device which has practically 
prevented train breakages and has re- 
duced the time of making up trains; 
speed-control track signals have been 
used at the approaches to express sta- 
tions and junctions so that a motorman 
can approach close to a train standing at 
a station platform, provided he reduces 
his speed in a predetermined safe manner. 


With the subway traffic so dense and 
such small time intervals between trains, 


The capacity of the New York 
City subway system has been in- 
creased from 400,000 to 1,000,000 
passengers per day. 


This increase has been neces- 
sary on account of a remarkable 
over-crowding of the sy.tem, and 
it has been secured by improve- 
ments in operating equipment 
and methods. Among the new and 
notable devices are the electro- 
pneumatic brake, the automatic 
car and air-line couplers, the 
automatic starting signals, and 
the speed-control track signals. 


the effect on the whole system of appre- 
ciable delay at one point is and must be 
marked. That is, the increase in the 
capacity has been secured only by greatly 
decreasing the flexibility of operation. 
This is, of course, a matter beyond the 
control of the operating company. 

In addition to equipment changes giv- 


the course of this betterment y 
$8,000,000 has been expended. 
about half the annual gross ret 


ELECTRO-PNEUMATIC Bra 


With the old form of brake eg 
the application of the braking for 
wheels of the several cars of a ; 
pneumatic release, was a serial ; 
traveling back rapidly, but not 
taneously,” through the length 
train. When trains as long as | 
began to be operated, a considerable time 
interval, often as much as four seconds 
was found before complete response | 
the motorman’s action was secured, This 
lengthened the time required to bring a 
train to stop and occasionally introduced 
a peculiar and serious delay. Suppose, 
for instance, on approaching the signa! 
at “danger” the motorman applies brakes 
but almost immediately the signal clears 
so that he throws his brake handle to the 
release position and applies current with 
his controller. There is no time lag in the 
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operation of the motors, so that the 
motorman’s operations result in having 
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ing increased capacity, several have been 
made to increase the safety or comfort 
of passengers. Among these should be 
noted the anti-climbing platform ends, 
the metal handles replacing hand straps 
for standing passengers, the ceiling fans, 
tungsten lamps, etc. Some of these inter- 
esting developments are described later. 

In putting into effect these betterments, 
the executive officers of the company, it 
is stated, have given the operating and 
equipment officials a free hand and orders 
to proceed on every promising line with- 
out regard to the expense involved. In 


the brakes set on the rear cars, while 
released on the forward cars and with 
power ‘applied to the motors on all cars. 
The resultant tendency is for the for- 
ward cars to jump ahead and away from 
the rear cars.. Thus it is possible to 
break the trains apart with consequent 
delay and disturbance to schedule all 
along the line. With trains at an inter- 
val of 1 min. 40 sec., it is seen that a 
comparatively short stoppage of traffic 
due to the breaking apart of the train 
at one end of the line would shortly tie 
up traffic to the far end of the line. 
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company began trials of the 

chouse electro-pneumatic brake 

in which the function of the 

valve of the old equipment was 

-mented by admission and. release 

ts under the control of the motor- 

In this way the brake cylinders on 

and every car of the train were 

od or vented simultaneously. In the 

ny of the Interborough engineers, the 

on of this system as developed for 

er service was not adequate for the 

subway conditions and certain additions 

vere made at the suggestion of the 
Interborough company. 

One of these was to avoid loss of con- 
trol of the braking function when the line 
current went off. In the first design 
there was no indication to the motorman 
when the line voltage was lost, if he had 
already shut off power and happened to 
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pneumatic application, worked by the 
track stop, etc., which led to the old serial 
functions and introduced the old-time lag 
into emergency stops. This has been 
necessarily supplemented by an electric 
emergency device operated by sudden re- 
lease of brake-pipe pressure at any point, 
giving instantaneous application on all 
cars. 

The system as finally perfected is a 
quick-action, quick-recharge, pneumatic 
system with a 30% increase of emergency 
shoe .pressure over working value, sup- 
plemented with electric valves to admit 
pressure to or release it from the brake 
cylinders without movement of the triple 
valve and with simultaneous electric 
operation of all the triple valves for 
emergency stops. On motor cars, a 14-in. 
brake cylinder has replaced the old 12-in. 
to secure the greater braking force. The 
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length of the train the effect of a quick 
reduction in pressure at the motorman’s 
brake valve) while still preserved in a 
modified form for straight pneumatic 
operation, is supplanted by the quicker 
(simultaneous) action of electro-magnets 
thrown into circuit throughout the length 
of train by the electric part of the motor- 
man’s brake valve or by a vent-valve 
switch operated by a sudden reduction of 
brake-pipe pressure due to the automatic 
trips, conductor’s valve or broken train 
connection. 

With the pneumatic apparatus in nor- 
mal (running) position, the electric ser- 
vice control is by means of the brake- 
valve controller, the four car wires and 
the release and application magnets with 
their poppet valves which govern the flow 
of air directly into and out of the brake 
cylinder. In making an application of 
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be coasting, unless he observed the lights 
of the car. As a result, the motorman 
might attempt to apply the electric brakes 
on approaching a danger signal or the 
rear of a preceding train. He would not 
realize that he could not apply the brakes 
until it was too late and he was close 
upon the signal or the train. This might 
tend to further confuse him when it was 
necessary to use the straight pneumatic 
control of the brakes. This trouble has 
been obviated by putting a release valve 
on the train air line, held closed by the 
current and allowed to open on the fail- 
ure of the energy supply. Whenever the 
current goes off, the brakes are applied 
automatically by the action of the triple 
valve and a pneumatic warning is 
sounded in the motorman’s cab. The 
first design, too, retained the old auto- 
matic stop features; that is, a straight 


12-in. cylinder is retained on trailers, 
however. 

Fig. 2 shows the arrangement of parts 
somewhat simplified. The upper portion 
of the motorman’s brake valve, Fig. 6, 
contains a miniature electric controller 
making proper contacts for the electric- 
control features. The pneumatic portion 
is much like the older pneumatic valve 
in operation, except that full pneumatic 
release is removed; the motorman can- 
not make full connection from reservoir 
line to brake pipe or overcharge the lat- 
ter. A feed valve in the base of this 
brake valve maintains the brake-pipe 
pressure at 70 Ib. when the brakes are 
not set. 

The old quick action of the triple valve 
(a moderate local reduction in the pres- 
sure of the brake pipe at each triple 
valve, which communicates rapidly the 





the brakes (see Fig. 2), the first step of 
the brake-valve controller sends current 
through the reiease magnet (Fig. 5) to 
close the free exhaust of the triple valve 
(and brake cylinder) from the atmos- 
phere, the triple valve being at release 
position; the second step holds current 
on the release magnet, but also sends 
current to the application magnet (Fig. 
5) to open the application relay-valve 
and send air from the auxiliary tank to 
the brake cylinder without action of the 
triple valve. 

This relay valve is introduced to elimi- 
nate the very powerful magnet which 
would be needed to move a valve large 
enough to supply air to the cylinders at 
sufficiently rapid rate for the service 
application. The relay valve works 
against a spring to cut off the auxiliary 
tank when the brake-cylinder pressure 
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has reached 20 Ib. below normal brake. 
pipe pressure (70 lb.). 

Holding the motorman’s brake valve in 
the third position will maintain cylin- 
der pressure; in moving back to the 
electric lap the air supply is shut 
off. Should the motorman turn back to 
release position, the exhaust of the cylin- 
der to atmosphere would be opened and 
the brake-cylinder pressure would be re- 
duced. The motorman can hold his valve 
at this position for full release or he can 
throw it ahead to the electric lap, cutting 
off the exhaust and holding whatever re- 
duced brake pessure is desired. In this 
way the brakes can be applied or eased 
off in any desired gradation. 

All during the manipulation of the 
electric-control apparatus, the feed valve 
in the base of the motorman’s brake valve 
is feeding air to the brake pipe, main- 
taining its pressure and consequently re- 
charging the auxiliary and supplementary 
reservoir through the triple-valve charge 


Fic. 3. VENT VALVE 


Fic. 4. TripLE VALVE AND 
EMERGENCY MAGNET 
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in the cylinder. An extra finger is added 
to the brake-valve controller coming into 
use at the old pneumatic emergency 
position. When the controller is moved 
this far, the emergency finger sends cur- 
rent along the special train wire (marked 
“emergency,” Fig. 2) to which the 
emergency magnet on the triple valve 
(Fig. 4) is connected. ; 

To secure simultaneous emergency ap- 
plications throughout the train, in case of 
operation of a track trip, conductor’s 
valve or a broken train connection, a 
“vent valve” (Fig. 3) is provided and 
equipped with electric contacts to serve 
the purpose of the emergency finger of 
the motorman’s brake valve, closing the 
emergency circuit whenever the brake- 
pipe pressure is suddenly reduced. This de- 
vice contains a duplex piston and cylinder 
with a small reservoir and chamber con- 
nected to the brake pipe so proportioned 
that the pressure in the reservoir will 
fall with that in the brake pipe, so long 
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voir, provided to make the . 
application more powerful tha; 
vice, is vented directly to the br 
der in emergency operation. 

The brake handle can be rem 
an idle brake valve (at the 
motor car to be made up in a tr 
in the pneumatic lap position, 
an electric application positio: 
necessary, therefore, to discor 
electric part of the idle brake va! 
the train brake-control wires. 
done by the master-brake switc 
in Figs. 2 and 7. This master sw 
a handle which can be removed a: the 
“off” position only. When this switch js 
at “off,” the no-voltage magnet would 
release the emergency (“dead man’s”) 
air valve on the controller, but this action 
is prevented by a rotary valve operated 
with the master-switch spindle. In the 
second position, the master switch merely 
energizes the no-voltage release magnet 
and opens the rotary valve. The third 
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ports (as in the straight pneumatic con- 
trol system, the triple valve being at 
release). 

Should the motorman move his brake- 


valve handle beyond the electric-applica-_ 


tion position, he comes first into the old 
pneumatic-control lap position. The next 
step of the brake valve brings the first 
pneumatic-service application, and this 
comes before the electric-application con- 
tacts are broken, so that it is impossible 
to lose control of the brakes by carfe- 
lessness. 

The emergency feature is entirely 
separate from the electric service opera- 
tion, and has separate equipment. The 
triple valve has a magnetic valve which 
opens a port from the cylinder of the main 
piston direct to atmosphere. Also the high- 
pressure supplementary tank is connected 
to the check-valve case of the triple and, 
in emergency position of the latter, to the 
brake cylinder, giving 62 Ib. there with 
an original of 70 lb. on the brake pipe to 
be compared with 50 lb. service pressure 


as the rate of fall in the latter dces not 
exceed that with a service application of 
the brakes. When the reduction of 
brake-pipe pressure, however, is greater, 
the difference in pressure on the two 
sides of the piston causes it to move and 
to open direct communication between the 
brake pipe and the atmosphere. A con- 
tact attached to the vent-valve piston 
closes the circuit between the supply 
and emergency wires. This not only 
actuates the emergency magnets on all 
the triple. valves of the train, but is 
in itself an improvement for siraight 
pneumatic control in that the service and 
emergency operations are not combined 
in the triple valve, where it is difficult 
completely to prevent undesired emerg- 
ency operation with both service and 
emergency actions dependent on one pis- 
ton and slide valve. 

One feature of the older equipment has 
been eliminated—the venting of brake 
pipe to brake cylinders directly. But in 
place of this, the supplementary reser- 


position removes voltage from the sup- 
ply wire and kills the automatic electric 
emergency applications (the pneumatic 
emergency being in service). 

The brake-control train wires are car- 
ried in separate conduit, with an inde- 
pendent car jumper to minimize trouble. 
In the remote case of trouble with the 
supply line or electric emergency feat- 
ures the motorman may run with the 
master brake switch in the third position, 
giving electric service application and 
pneumatic emergency. In the case of 
still worse trouble with the train wire 
or service magnets, the master switch 
may be put to the “off” point and the 
train run on straight pneumatic control. 
With loss of line voltage when the motor- 
man desires to coast down grade without 
waiting for electric recovery of the no- 
voltage valve, he can throw off his mas- 
ter switch and release pneumatically. 

It is seen that electric operation se- 
cures the initial pressure at the rear of 
the train quicker than with the older 
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amatic control and also increases the 
sure more rapidly. Increase in rate 
sressure was not desirable with the 

‘er pneumatic control since shocks, un- 

n braking and skidding of wheels 

ild result with time lag of brakes at 
..- rear and difference in the retardation 
4: different parts of the train. 

Retardation tests have been made at 
40 miles per hour with a 10-car train 
vith the electric-pneumatic brakes, and 
with an eight-car train having the older 
style quick-action pneumatic control. In 
Fig. 8, Curves I and II show that the 
10-car train has stopped in 20 seconds, 
while the eight-car train is still traveling 
at 25 miles per hour, or 62.5% of initial 
speed, and with 39% the kinetic energy 
it had at 40 miles per hour, Curves III 
and IV show the differences in applied 
braking force; with the electro-pneumatic 
apparatus, the graduated release, noted 
above, was used to prevent excessive 
retardation toward the end of the stop. 
This was attempted on the older style 
equipment by releasing and reapply- 
ing. Thesecurves show that the power may 
be shut off sooner with the new equip- 
ment and a drifting period, longer by 11 
seconds, allowed to secure a considerable 
saving in power consumption. It also 
allows the alternative of higher average 
speed between stops, which may tend 
to offset station delays or permit the 
operation of more trains. 

In Fig. 9, curves for comparative 
emergency stops of the same eight- and 
10-car trains are given. The train with 
electro-pneumatic brakes was stopped in 
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it was st a point 300 ft. farther along 
than the 10-car. 


THE COMBINED CAR AND AIR-LINE 
COUPLERS 


The couplers formerly used on the 
subway cars were simple radial bars 
with smooth buffing faces and connected 
by links and pins. There is a great deal 
of lost motion in such an arrangement 
which may be desirable for train-and- 





Fic. 7. MASTER BRAKE SWITCH; ELECTRO- 
PNEUMATIC SYSTEM 


locomotive operation when one car after 
another is to be started along the length 
of the train. However, when the train is 
composed entirely of motor cars, or 
when every other car carries motors, the 
requirements are different. Each motor 
car starts at the same instant, and there 


News. Time in Seconds, 
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The M. C. B. standard-type of coupler 
in use on American steam roads was not 
found suitable, as a small longitudinal 
Play between faces, increasing with age, 
was permissible and horizontal alignment 
was not required. The most promising 
device found by the Interborough engi- 
neers was an invention of Geo. West- 
inghouse some 10 years old. This was 
developed largely for European fields, 
where M. C. B. standards were not en- 
forced. It was used to a limited extent 
also on a few Connecticut interurban 
lines. The invention seemed ahead of its 
time, however, and was laid aside by the 
inventor with the belief that the demand 
for it would eventually arise. 

The general appearance of the coupler 
and draft gear, not attached, is shown in 
Figs. 10 and 11, and by Figs. 12 and 13 
in place on a car. The coupler has a 
long swing about the end of a radial 
shank in addition to limited vertical 
movement about a horizontal hinge at 
the back of the head casting. A lug on 
the bottom of the latter engages with a 
spring and plunger which tends to keep 
the head up. The radius bar is pivoted 
on the center sill and supported at its 
front end by a lip on the draft-gear box 
which engages with a flat carrying ring 
under the body end (see Figs. 11, 12 and 
13). At curves and grade changes, the 
movement of cars is accommodated by 
the hinges and pivots, the faces remain- 
ing rigidly locked. 

In the box back of the coupler hinges 
(Figs. 10 and 11) is a Forsyth spring and 
friction draft gear. This is made up of 





Distance. 


Fics. 8 AND 9. BRAKING TESTS OF TRAINS WITH QUICK-AIR AND ELECTRO- PNEUMATIC BRAKES 


350-ft., or two-thirds its length, at which 
distance the eight-car train had still a 
speed of 28.3 miles per hour and 50% 
of its original kinetic energy. More- 
over, the eight-car train reached the 350- 
ft. point four seconds before the 10-car 
Stopped there. When the electro-pneu- 
matic brakes had brought the 10-car 
train to a standstill, the other train had 
gone 140 ft. further and was still mov- 
ing at 20.2 miles per hour and had 25.5% 
of its original kinetic energy. When the 
final stop of the latter train was made, 


is a great deal of crowding and pulling 
especially upon the trailer cars, and this 
leads to bumping and rough acceleration. 

If the coupler faces were longitudinally 
rigid, these shocks would be absorbed in 
the draft gear of the coupler. It was 
recognized also that if the engaging faces 
of the couplers were locked against both 
vertical and longitudinal, relative move- 
ment, the air hose could be done away 
with, the train air-line connections being 
automatically established at the coupler 
faces. 


four sets of flat steel plates made to act 
as leaf springs by curved end and inter- 
mediate plates. 

The head is a solid casting with a hook 
end and recess engaging with the head of 
another coupler as shown in Fig. 14. The 
head faces are designed so that the draw- 
bar ends will gather and couple when 
7 in. off center, horizontally and 3 in. 
vertically. From the air pipes on the 
draw-bar shank (see Figs. 12 and 13) 
short hose connections are made to the 
coupler head and to the car pipes to 
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accommodate motion about the hinges 
and back pivot. 

To couple or uncouple, the hooked ends 
of the two ends slide into or out of each 
other about 1% in. at an angle of 40° 
with the draw-bar axis. This motion is 
prevented after coupling by a lock bar 
which, however, tay be released by a 
cam and handie as seen from Figs. 10, 
11 and 14, 

Some 1600 of these couplers have been 
placed on subway cars with what is called 
“100% efficiency of operation.” 

The electro-pneumatic brake 
box is carried by a bracket from the 
coupler together with the door-signal 
jumper head. This point of support of 
the jumper box, rather than at the side 
of the car ends, makes necessary only 
half. as many boxes for all coup- 
ling positions and enables use of shorter 
cables. The main voltage-bus wire and 
the multiple - unit motor-control train 
wires are still carried from car to car by 
jumpers at the sides of the car ends. 


jumper 


AUTOMATIC CAR-DOOR SIGNAL 


In addition to the car equipment which 
has resulted in the gain of a few sec- 
onds in the station waits is the flash-light 
signal which shows the motorman when 
all the train doors are shut. This scheme 
is shown diagrammatically in Fig. 15; a 
series circuit is carried through the length 
of the train with the current supplied 
from the last car and the indicating lamp 


Fics. 12 AND 13. WESTINGHOUSE CAR AND Air-LINE COUPLER IN PLACE 


in the motorman’s cab. This lamp is in 
a small iron case with peek holes; a 
duplicate lamp is carried in the same 
case with an automatic switch to cut it 
in should the first lamp be burned out. 
The opening of each door introduces a 
break in the series circuit which can then 
be completed when all doors but one are 
shut. This one door is back in the motor- 
man’s cab and the use of the four-point 
switch shown enables this door contact 
to be included or excluded according as 
the front end of a car is or is not the 
front end of the train. 
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The scheme is simple enough, but no 
little trouble has been found in the past 
with contact devices to be used on the 
car doors, particularly in possibility of 
giving a “closed” signal before the door 
was quite shut, as would be the case 
when a passenger’s hand might be be- 
tween the door and casing. The device 
used by the Interborough company is 
simple but effective and accurate, it is 
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this design having been found to 
most economically the desired qua 
strength and minimum weight. T; 
ter sills were necessarily made sha 
section on account of the excec 
limited clearances over the moto; 
were therefore used simply to resi 
fing shocks, and to transmit their ; 
of the dead load to the cross str 
The introduction of center side do 
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Fics. 10 AND 11. WESTINGHOUSE CAR AND AirR-LiINE CouPLerRs; WiTH Forsytu 
DRAFT GEAR 


reported. To the rear of the door, near 
the bottom, is attached a hard-wood pole 
bearing near its outer end a heavy brass 
sleeve. The end of this comes in con- 
tact with two metal fingers when the door 


is shut within, say, half an inch, so that 
any small obstruction prevents giving the 
proceed signal to the motorman. This 
pole and contact device are under the 
longitudinal seats shown in Fig. 16. 


Sipe Doors 


In considering the introduction of side 
doors into the.subway cars, it must be 
borne in mind that the design of the cars 
as ofiginally constructed provided for 
carrying practically all of the weight of 
car body and passenger load on the side 
framing which acted as a plate girder, 


course, destroyed the original side gir- 
ders and recourse was had to a “‘fish- 
belly” plate girder dipping under the 
doorway, and spliced to the remaining 
parts of the original side girder on either 


ON NEw York SuBWAY CAR 


side. The increase in weight to be car- 
ried, due to center-door material, added 
equipment, and passenger load, necessi- 
tated a very substantial construction of 
these girders and a further reinforce- 
ment of the bolsters, side posts and bulk 
heads on some types of cars. 

A peculiar feature of the attempt to 
shorten station stops by acceleration of 
passenger movement in and out of cars 
through the introduction of center sid 
doors was found; no matter how wide the 
doorway was made, under conditions 0! 
maximum congestion at points other than 














ruary 29, 1912 


als, those passengers not desiring 
out at the particular stop in ques- 
yould congregate in the doorway 
move aside only just enough to per- 
, single file of people to enter or 
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shut off when the door in closing strikes 
any obstacle. The device for this con- 
sists of a light steel shoe slipped over the 
front edge of the door and held in posi- 
tion by a long and flexible coil spring. 





Fic. 14. SECTIONAL PLAN OF WESTINGHOUSE CAR AND AIR-LINE COUPLER 


depart. A partition, or barrier, was there- 
fore placed in the center of the doorway, 
and it has proved to be successful in 
establishing a double-file flow of pas- 
sengers. 


DooR-OPERATING DEVICES 


In order to permit the center side 
doors to be operated by the train guard 
standing on thé car platform, pneumatic 
engines were provided, the control of the 
admission of the air to the cylinders 
being through valves located on the en- 
gines which are operated by means of a 
system of rods and levers leading to the 
car platforms. These engines consist of 
short cylinders, the pistons of which have 
a travel of about 12 in. The stem of the 
piston is formed into a rack which meshes 
with a gear bearing a long lever, the 
outer end of which is connected to a 
crosshead working in a slide fastened to 
the rear edge of the door. At all of the 
most crowded passenger stations, uni- 
formed guards are stationed on the plat- 
forms to assist in expediting passenger 
movement. It was therefore desired that 
these station guards should be able to 
close the center doors without the aid of 
the train guard. To this end the oper- 
ating mechanism is arranged so that 
when the door is fully opened the door 
lever becomes disconnected from the en- 
gine gear and rack so that the door can 
be closed by hand to a point near the 
closed position. Then an auxiliary lever 
is engaged opening the valve and admit- 
ting air into the cylinder so that the pis- 
ton and rack follow after the door until 
in the proper position for reopening the 
door when required. 

It was found that, even with greatest 
care exercised by the train guard, 
occasionally a passenger would be caught 
by the door in closing. To eliminate this 
danger, the supply of air is automatically 


When this shoe strikes an obstacle it col- 
lapses over the door edge and by this 
motion operates bell cranks, and rods, 
and a valve on the door engine to ex- 
haust air from the engine cylinder. When 
the obstacle is removed the coil spring 
pushes the door shoe back to its original 
position; the valve is thereby closed, air 
is again admitted to the cylinder, and the 
door moves ahead. This device is re- 
ported very successful in reducing the 
number of serious injuries to passengers. 


SANITARY STRAPS, FANS, LAMPs, ETC. 


It is generally conceded that it is sel- 
dom feasible to provide a seat for every 
passenger of an electric-railway line dur- 
ing the morning and evening rush hours, 
and the ceiling strap has become a regu- 
lar equipment of cars of all sorts as the 
best comfort the company could provide 
during short overloads. The leather 
strap is rather unsanitary even when 
regularly cleaned, as in the New York 
subway cars, with antiseptic compounds. 
As a further improvement, a metal hand- 
hold has been devised which has proved 
clean and convenient. This is shown in 
Fig. 16; a piece of white-enameled steel 
tubing, bent like a strap in the passenger’s 
hand, is fastened to a casting which re- 
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uprights are particularly convenient, 
the cross bars being necessarily rather 
high. 

As the number of trains operated and 
their loads have been increased, the 
amount 9f electrical energy required, and 
eventually all converted to heat, has 
greatly increased with corresponding rise 
in the temperature of the subway air. 
The ventilation possibilities of the sub- 
way as constructed are not great and the 
temperature is bound to rise in summer 
to one of extreme discomfort—a fact, 
however, for which the operating com- 
pany is not responsible. 

The company, therefore, has installed a 
special design of ceiling fan—four to a 
car on all the express trains. These 
force the air from the ceiling down 
against the passengers, diffusing it out at 
an angle of some 60° with the vertical. 
The air is forced out around doors, 
etc., and its place is taken by air com- 
ing in the monitor ventilators. 

At first thought, the utility of this in- 
stallation, expensive to install and appre- 
ciably adding to the peak-load current, 
was questionable, since only warm air 
could be circulated. However, it is seen 
that the air being warmer than that out- 
doors, is less nearly saturated and capa- 
ble of absorbing more moisture. With 
the circulation induced by these fans, 
evaporation from the skin has been pro- 
moted with local temperature reduction. 

The fans were designed by the General 
Electric Co. as series motors, with special 
features for reduced maintenance care 
and safety to passengers. The blades 
are of aluminum, riveted to a spider 
securely fastened to the armature shaft. 
The armature cannot be removed from 
the field-frame casing until the motor is 
taken from the ceiling, so that there is no 
danger of its dropping on the passengers 
as the result of a broken bearing, etc. 

Express-service cars have been equipped 
with the new drawn-wire tungsten-fila- 
ment lamps, giving a very desirable 
illumination with a satisfactory life of the 
lamps. 

The “anti-climber” platform ends, 
which were invented by Frank Hedley, 
vice-president ard general manager of 
the Interborough company, some three 
years ago, have proved highly de- 
sirable in locking the car platforms to- 





Fic. 15. DIAGRAM OF CaAR-Door SIGNAL CIRCUITS 


volves about a horizontai bar. The mo- 
tion is opposed by springs and the travel 
is limited to some 50° each side of the 
position shown. This seems even better 
than the arrangement seen elsewhere, of 
iron stanchions and cross bars coated 
with hard white enamel, since only the 


gether in cases of collision, to prevent 
telescoping, and their use has rapidly ex- 
tended to other electric-railway lines 
about the country. The first anti-climbers 
used in the subway were attached to the 
platform ends, but the construction of 
new steel cars has enabled the device to 
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be incorporated as an integral part of the 
platform, as shown in Fig. 17. 


SPEED-CONTROL BLOCK SIGNALS 


Speed-control block signals were de- 
vised in 1908 by J. M. Waldron, signal 
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signal being equal to the braking dis- 
tance of a train tripped at full speed. 
Thus in Fig. 18, signal No. 2 may be 
spoken of as a “home” with the “distant” 
indication of its position given on a signal 
beyond the limits (at the left) of the 


Fic. 16. INTERIOR OF STEEL Motor CAR; INTERBOROUGH RAPID TRANSIT Co. 


engineer of the Interborough company, 
for the double-track junction of the 
Broadway and Lenox Ave. lines at 96th 
St., where traffic was being throttled. 
They have been patented and extended 
with great success to the approaches of 
all express stations. By these, a motor- 
man is permitted to approach close to a 
junction or a train standing at a platform, 
provided that this approaching train re- 
duces its speed in all cases so that there 
is a safe braking distance between the 
train and junction or between the two 
trains for the speed preserved. 

Formerly without these signals, the ap- 
proaching train was held up at the full 
distance required for safe braking dis- 
tance of full speed and several seconds 
were lost in gathering headway and ap- 
proaching a station or junction—time 
which was added to the minimum delay 
for loading at the platforms, decreasing 
the number of trains that could be oper- 
ated in a given time. A headway of less 
than two minutes was not possible. 

In considering the development of t'ese 
special signals and their inter-relation 
with the other signal equipment of the 
subway system,-it should be borne in 
mind that the block signals are automatic 
and the interlocking signals semi-auto- 
matic. Automatic track trips operate 
with these signals to apply the brakes on 
a train should a “stop” indication be dis- 
regarded, and “overlaps” are needed in 
the track circuits and signal spacings, the 
length of overlap in front of the home 


diagram, and with an overlap represented 
by the distance to Signal 6. 

The propulsion current is carried on 
one rail which is continuously bonded. 
The track circuit for signals consists of 
both rails, one of which (the one not 
carrying propulsion current) is broken up 
into sections by insulating joints. The 
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track blocks are fed with alterna: 
rent from small transformers 
lays are connected across th 
being normally closed, but open 
prived of current) by the presen: 
train on their block, the wheels a; 
forming a short circuit. This rela 
ates a direct-current relay to se: 
tery current to signals as desired 

Under the present arrangemen 
approach has been divided int 
lengths, decreasing in magnitude . 
station signal is neared (Fig. 18). 
end of each one of these lengths a 
with automatic stop is placed and ; 
operate in the following manner to permit 
the approaching train to come up to the 
station signal and the rear of the standing 
train. 

With two trains in the position shown. 
Signals 2, 3, 4, 5, 6 and 7 are at “stop” 
indication. Signal 1 is clear, but the dis- 
tant signal is at caution. (Should any of 
the track sections between Signals | and 
6 be occupied the diagram shows that 
Signal 1 would not be clear, the relays 
R-1, R-2, or R-3 being deprived of cur- 
rent by the short circuiting of the track 
circuit.) The automatic trip at Signal 2 
is up, but they are down at all other sig- 
nals, that at Signal 1 being cleared by a 
circuit through a contactor on the signal, 
and those at Signals 3, 4, 5, 6 and 7 being 
held down by what is known as a “rear 
control” circuit. Thus at Signal 3 the 
trip did not come up when Signal 3 went 
to danger because Signal 2 having previ- 
ously gone to danger established a cir- 
cuit holding the trip at Signal 3 down 
until Signal 2 clears again. Then Sig- 
nal 3 being at danger, the trip is at dan- 
ger when a train approaches. 

When the train passes No. 1, this sig- 
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goes to the danger position and starts 
timing mechanism shown in Figs. 18 
a4 19, This closes the contacts B 
fter a definite interval and sends bat- 
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2, 3, 4, 5 or 6, then such of these 
signals as are ahead of the train would 
clear as the departing train clears the 
proper points W, X, Y or Z. 
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ony Division of the New York, New 
Haven & Hartford R.R. where it crosses 
the canal lines has been carried on 
throughout the year and is now com- 
pleted with the exception of stations at 
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Fic. 18. PARTIAL DIAGRAM OF SPEED-CONTROL SIGNAL CirRCUITS; NEw YORK SUBWAY 


tery current through the control magnet 
of Signal 2, clearing it; the automatic 
trip clears also being tied in with the 
signal. Once the track trip at Signal 2 
has dropped, with Signal 1 at stop, the 
trip is kept down by Signal 1 irrespective 
of the action of Signal 2. The contacts 
“B” at Signal 1 are not closed until a pre- 
determined interval of time has elapsed 
corresponding to the time required to 
reach Signal 2 at proper reduced 
speed. 

After the front of the train passes Sig- 
nal 2, this in turn goes to danger at once 
and starts a second timing device, which, 
after a still longer interval than the first, 
closes the contacts at D (Fig. 18) and 
brings Signal 3 to clear, so that the train 
can pass unless it reaches it before the 
time required at proper further reduced 
speed. If the rear end of the train in the 
station has passed the insulating joint W, 
Signal 4 will also be cleared if the ap- 
proaching train consumes more than a 
predetermined time moving from Signal 
3 to Signal 4, but with the train in the 
station in the position shown the ap- 
proaching train will be stopped at Sig- 
nal 4. When the train starts from the 
station and the rear end passes the joint 
W, Signal 4 clears and the motorman of 
the approaching train can move toward 
Signal 5. This signal will clear when the 
rear end of the train leaving the station 
passes the joint X and in like manner 
Signals 6 and 7 will clear as the depart- 
ing train passes Y and Z. 

Signals 1 to 7 are so spaced that the 
approaching train can move in without 
interruption, assuming normal delay of 
the train before in unloading, loading, and 
moving out of the station. Thus the time 
of stopping and restarting and of cover- 
ing the approach is eliminated. Should 
the train in the station pull out before 
the approaching train reached Signal 


The diagrams shown are for the sim- 
plest case; the circuits become extremely 
complicated when the speed-cortrol sig- 
nals are involved with the interlocking. 








Progress on the Cape Cod Canal— 
Work on the Sandwich Breakwater was 
carried on from March to December, 
1911, and at the end of the year was 
more than three-fourths completed. The 
side slape on the north was practically 
finished for the entire length of nearly 
3000 ft. The principal work remaining 
to be done consists of placing facing 
stones on the southerly slope toward the 
canal. Large blocks have been placed 
to the finished top grade for almost the 
entire length and width. 

From the easterly éntrance of the 
canal dredging has been carried west- 
ward, and the entire prism has been ex- 
cavated for the first two miles. The 
hydraulic dredge “General Mackenzie,” 
is now working at the head of the cut 
westward of the Sagamore road cross- 
ing, making an advance of about 30 ft. 
per day, while a dipper dredge is mak- 
ing full section 1000 ft. astern. 

Work of riprapping the canal banks 
to protect the slopes from erosion, be- 
tween high- and low-water marks, was 
started during the summer and approxi- 
mately one mile of hank has been pro- 
tected. 

At the westerly entrance, the five-mile 
channel in Buzzards Bay is two-thirds 
completed, and there is a continuous 
channel of 20 ft. depth for the first three 
miles, with a 15-ft. channel as far as 
the mouth of the Monument River. 
Three dipper dredges and a _ ladder 
dredge have been employed during the 
past season in the approach channel. In 
the Monument River a hydraulic dredge 
has excavated a 15-ft. channel from the 
mouth eastward to the new railroad 
bridge, and is now working eastward 
from the latter point, material from this 
dredge being deposited ashore on avail- 
able low territory, while all spoil from 
the Buzzards Bay channel dredges is 
taken to the prescribed dumping 
grounds in the bay. 

Work of reconstructing,the Old Col- 





Lourne and Bournedale. As soon as the 
necessary rearranging can be made in 
the Buzzards Bay yard and for the sta- 
tions at Bourne and Bournedale, the en- 
tire relocated line can be operated and 
the old line discontinued. 

The canal is about 45 per cent. com- 
pleted (Jan. 1, 1912) 








The Growth of the Automobile tin- 
dustry in the United States is outlined 
in a bulletin recently issued by the U. S. 
Census Bureau. The aggregate value of 
automobiles passing through ports of 
the United States during the last ten 
years exceeded $100,000,000, distributed 
approximately as follows: Imports, $27,- 
000,000; exports to foreign countries, 
$70,000,000; shipments to Porto Rico, 
Hawaii and Alaska, $5,000,000. The 
course of our trade in import and export 
of automobiles during the past ten years 
is shown by the follewing table: 


imports Exports Shipments to 


noncontiguous 
territories 
1902. . $550,000 $1,069,782 $34,794 
1906. .4,910,208 4,499,186 185,870 
1910. .2,737,208 14,030,226 1,458,650 
1911. .2,446,248 21,636,661 1,843,165 


The rapid increase in exports of auto- 
mobiles from the United States is due in 
part to the rapid development of the 
domestic industry and in part to the 
growing use of vehicles of this char- 
acter throughout the world. In 1900 the 
value of automobiles manufactured in 
the United States was $5,000,000; in 1905, 
$30,000,000; and in 1909, $249,000,000. It 
is plain that the increased consumption 
of automobiles in this country is being 
largely supplied by machines of do- 
mestic manufacture, since the imports 
have greatly decreased during a period 
in which the domestic production has 
grown from $5,000,000 to nearly 50 times 
that amount. 

France is the chief source of automo- 
biles imported into the United States, 
and most of the automobiles exported 
from the United States go to British ter- 
ritories. The value exported to Canada 
in 1902 was $37,439, while in 1910 it had 
increased to $4,383,487 and in 1911 to 
more than $7,000,000, or about one-third 
the total value of automobile exports 
from this country. 
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Pittsburg Sewage Disposal Reporis 


To meet the demands of the State De- 
partment of Health, the city of Pittsburg 
has had prepared plans and estimates for 
separating the storm water from the sew- 
age of the city and for purifying the lat- 
ter to a high degree. While these plans 
have been submitted as demanded, the 
report reviewing the whole subject of 
sewage disposal at Pittsburg, which ac- 
companies the plans and which was pre- 
pared, like the plans themselves, by Hazen 
& Whipple, of New. York City, is from 
beginning to end a strong protest against 
the necessity of any such purification 
works as were apparently contemplated 
by the State Department of Health in its 
order. In fact, the report is a protest 
against either the construction of a sepa- 
rate system of sewers or any treatment 
of the sewage as a whole at the present 
time. 

The report of Hazen & Whipple is con- 
curred in by Frederick P. Stearns and 
Harrison P. Eddy, of Boston, Mass., who, 
in view of the great importance of the 
subject to all concerned, were employed 
by the city to consider the order of the 
State Board of Health, the report of 
Hazen & Whipple and the sewage-dis- 
posal problem generally at Pittsburg. The 
reports and recommendations of all four 
of these eminent engineers are indorsed 
by N. S. Sprague, Superintendent of the 
Bureau of Construction of Pittsburg, in a 
report dated Feb. 2, 1912, in which he 
transmits the reports of the engineers to 
Joseph G. Armstrong, Direator of Public 
Works of Pittsburg. 

If, as it is reasonable to assume, the 
Director of Public Works, the Mayor and 
the small but able Council of nine mem- 
bers, which now acts as the legislative 
body of Pittsburg, also indorse the re- 
ports of the four engineers and of the 
Superintendent of the Bureau of Con- 
struction, there will be presented the 
very interesting situation of the second 
largest city of Pennsylvania, protesting in 
the strongest possible respectable terms 
against the apparent intention of the 
State Department of Health to compel 
Pittsburg to install a separate system of 
sewers and to purify its sewage to a 
drinking-water standard. Perhaps, how- 
ever, the department named will regard 
the terms of its “permits” as like a court 
order to “show cause” in a suit asking 
for an injunction and in the light of the 
evidence submitted in the reports men- 
tioned will consider the case as proven 
against itself. The outcome of this issue 
will be awaited. with interest. Comment 
on the subject may be found in our edi- 
torial columns. 

Before proceeding to outline the sub- 
stance of the reports, a word of explana- 
tion may be given as to the control over 
sewage disposal in Pennsylvania exer- 


Plans for sewage purification 
works for Pittsburg were ordered 
early in 1910 by the State De- 
partment of Health, with the 
suggestion that the sewage proper 
ought to be separated from the 
storm water and that surround- 
ing municipalities be included 
in the whole scheme. Hazen & 
Whipple were engaged to investi- 
gate and report on the subject. 
They estimate that the ‘‘first in- 
stallment”’ of separation and 
purification works for Pittsburg 
alone would cost $37,300,000 and 
advise that this expense, or in 
fact any heavy outlay for the 
purposes stated, is quite uncalled 
for. Their conclusions are con- 
curred in by F. P. Stearns and 
H. P. Eddy and also by N. S. 
Sprague, Superintendent of the 
Bureau of Construction of Pitts- 
burg. The latter presents state- 
ments showing-how the heavy 
outlay named would adversely 
affect the city. 


cised by the State Department of Health. 
As the statutes of that commonwealth 
have read for a half dozen years or so 
past, no municipality can construct or ex- 
tend a sewerage system without the con- 
sent of the State Department of Health, 
which consent must be concurred in by 
the governor and the attorney general of 
the state. All plans for sewerage exten- 
sions and for sewage disposal must be 
submitted to the State Department of 
Health for approval. Dr. Samuel G. 
Dixon, who since 1905 has been the very 
able and vigorous incumbent of the office 
named, has construed the law as giving 
him, in conjunction with the governor and 
attorney general, virtually absolute con- 
trol over the present and future sewage 
disposal of any community coming to his 
department for approval of plans for 
sewerage. In the case of Pittsburg, Doc- 
tor Dixon merely waited until or took ad- 
vantage of the fact that the ‘city had ap- 
plied for the approval of extensions to the 
sewerage system in each of the main 
drainage districts of the city to lay down 
the conditions that the extensions might 
be made, providing that by Dec. 1, 1911, 
plans for purifying the sewage were sub- 
mitted to his department for approval. 
The permits (see our issue of Feb. 12, 
1910, for a lengthy article drawn from the 
100 pages of typewritten matter covering 
these) did not state in so many words 
that sewage-purification works must be 
installed, but not only was that the impli- 
cation naturally drawn from the permit, 
but the permit stated with unmistakable 
definiteness what would be expected in 
the way of purification, and gave as the 
opinion of the department that a sepa- 
rate or sanitary system of sewers ought 


to be constructed and that both : 
lecting systems and the disposal! 
ought to be made to cover not on! 
burg, but also a large outlying dist 


THE GENERAL PROBLEM 


In opening their report, Messrs. 

& Whipple state that the “plan no 
sented has been arranged to confo: 

far as possible, with the require 

and wishes of the Commissione; 
Health, as expressed” in the perm 
Jan. 15, 1910. They also state that the 
purification of sewage as required by the 
Commissioner of Health “is solely from 
the standpoint of drinking waters taken 
from the Ohio River. below the” various 
sewer outlets of the city, and they add 
that “there ‘s no suggestion in any of the 
permits that other objects than the pro- 
tection of water supplies are to be at- 
tained, or desired, as a result of carrying 
out the works that are proposed.” 

The engineers go on to say that in all the 
history of sewage purification there have 
been two objects: (1) The prevention of 
local nuisance or offences to eye or nose 
in the stream or lands adjacent to the 
stream receiving the sewage; and (2) the 
improvement of the “qualities of public 
water supplies drawn from the rivers 
below” the sewer outlets. Another object, 
which, however, does not apply at Pitts- 
burg, is the protection of shell-fish from 
sewage pollution. 

Nearly all the large sewage-purifica- 
tion works in the world have been con- 
structed and arebeing operated solely 
to prevent local nuisance. The few ex- 
ceptions have been in the case of small 
cities or villages located upon sparsely 
populated drainage areas drawn upon for 
the water supplies of large cities. In 
such cases special means of sewage puri- 
fication have been employed “which may 
not be applicable in the case of a large 
city,” and in most cases the cost of treat- 
ment has been borne by the city whose 
water supply was protected by the sew- 
age-purification works, To put the whole 
history and present practice of sewage 
disposal by purification somewhat dif- 
ferently, the authors of the report state 
in effect that the practically universal 
object of sewage-purification plants thus 
far has been the removal “from the sew- 
age of those substances which tend to the 
production of local nuisances” rather 
than the removal or reduction of bacteria. 

The authors then go on to say: 


To install such works for the colle: 
tion and treatment of sewage as hav: 
been installed in practically all of th: 
larger American cities that have i! 
stalled sewage purification works, wou! 
fail to prevent the passage of infectio 
material to the river, and would, ther: 
fore, fail of accomplishing the desi! 
purpose. If the work is worth doing 
all, it is worth doing well, and the ma' 
ter fs, therefore, now taken up on 
basis of considering only those method 
which will be reasonably efficient an: 
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in stopping the passage of in- 
matter. 
fundamental difference between 
nt of view, and that which has 
1 in other cases where sewage 
en collected and treated, cannot 
strongly emphasized, because the 
ents of other cases are not such 
they can be followed in this case. 


th this preview, the report goes on to 
ne in detail the investigation made by 
engineers. Acknowledgment is made 
the assistance rendered in Mr. 
carague’s office by Mr. Reppert and able 

<istants who appeared to have devoted 

mselves chiefly to the preparation of 
plans for changing from the combined to 
the separate system of sewerage and for 
intercepting sewers. 

During the investigations a chemical 
and biological laboratory for examination 
of sewage and water was established and 
operated; sewage gagings were made; 
estimates were also made of the flow of 
the rivers at Pittsburg for the past six 
years, and in general all local conditions 
bearing upon the subject of sewage dis- 
posal at Pittsburg were studied. 

As a preliminary to a compliance with 
the suggestion of the Commissioner of 
Health that outlying districts be embraced 
in the sewage-disposal scheme, an invita- 
tion was sent to adjoining municipalities 
to send representatives to join in a con- 
ference, but only two accepted the invita- 
tion. Nevertheless studies on a codpera- 
tive basis were made. 

Beside the population of Pittsburg in 
1910, which was 533,905, there are some 
400,000 people in neighboring districts 
that might “naturally drain through Pitts- 
burg.” In the absence of knowledge as 
to what proportion of these might eventu- 
ally join in a coéperative project, plans 
were based on providing for a population 
double that of Pittsburg and the adjoin- 
ing territory, as shown by the census of 
1910, or for an ultimate population of 
1,900,000. It was decided that in order 
to comply with the requirements or sug- 
gestions of the Commissioner of Health, 
it would be necessary to construct sepa- 
rate or sanitary sewers throughout the 
city or district; to build intercepting 
sewers large enough to carry 300 gal. per 
capita; to pump all the sewage; te buy a 
sewage-purification site on Neville Island 
sufficiently large to treat the sewage of 
the whole district; and to build settling 
tanks, sludge collection and disposal 
works, works for the disinfection of the 
settled sewage by hypochlorite of lime, 
and many auxiliary structures. It seems 
likely, the report states, “that sprinkling 
filters for the oxidation of the organic 
matter of the sewage would be necessary 
either immediately, or in the not remote 
future, but it would be possible to obtain 
a partial disinfection of the sewage with- 
out their use.” . 

Regarding the separate system of 
Sewerage, the report points out that this 
is used by but a few of the larger cities 
of the world. Where the sewage from 
combined systems is treated, it has been 
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found necessary to prowide intercepting 
sewers’ to carry the dry-weather flow to 
the disposal works, leaving the excess, or 
storm-water flow, to discharge into 
nearby water. This is the practice at 
Providence, R. I., where is treated the 
largest volume of sewage from any one 
city of the United States. At Worcester, 
Mass., the next largest sewage-purifica- 
tion works in operation, the sewers were 
originally on the combined system, but 
about 60% of the city has been changed 
to the separate system at a cost of about 
$1,000,000. The sanitary sewers and 
sewage-disposal works of Baltimore were 
built but recently, and at the same time 
separate sewers were provided. 

In the instances where sewage is 
treated to protect the water supplies of 
large cities, such as Mt. Kisco on the 
Croton drainage area, New York City, 
and Framingham, Marlboro, Westboro 
and Natick upon the drainage area of the 
Boston water-works, the sewers were not 
built until it was desired to protect the 
water supply, and then separate systems 
were established. Atl the sewage from 
these sewerage systems is treated, but in 
several cases the effluent from purifica- 
tion works is removed entirely from the 
drainage area “and the additional ex- 
penses of the systems because of the re- 
quirements of water supply, were paid 
by” New York and Boston, respectively. 

No precedent is known for the substi- 
tution of a combined system for a sepa- 
rate system in order to protect the water 
supplies of cities below. In a combined 
system with overflows from the intercept- 
ing sewers, sewage-purification works, 
which in this case would receive the dry- 
weather flow only, “would fail to afford 
protection during those periods when the 
danger of infection of water supplies is 
greatest,” since experience shows “that 
infection is most commonly carried by 
river waters at flood periods, and in the 
winter.” 

The report then goes on to show some 
of the difficulties and the heavy expense 
incident to providing a separate system of 
sewers for Pittsburg and for changing 
house connections from the present com- 
bined to the proposed separate system. 
Nevertheless, estimates for a separate 
system were made by the engineers. These 
were based upon an area containing 
about 33% of the population of the city, 
22% of the total area of the city and 29% 
of the existing length of sewers. In de- 
signing the intercepting sewers, an allow- 
ance was made for the reduction of the 
present enormous water consumption by 
one-half so as to bring it in round num- 
bers to 125 gal. per capita per day. For 
purposes of the estimate, 150 gal. per 
capita was taken as the average, or 300 
gal. for the maximum delivery of sewage. 

A pumping station with a lift of about 
65 ft. would be required at the lower end 
of the outlet sewer on Neville Island. 
Centrifugal pumps direct-connected to 
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1200-hp. steam turbines were proposed. 
The stations would have boilers of a 
capacity of about 10,000 hp. and would 
require about 60,000 tons of coal per 
annum, or 164 tons per day when pump- 
ing the ultimate capacity of the system, 
or an average of 150 gal. per capita per 
day for a population of 1,900,000. The 
sewage-purification works are so laid out 
that they might ultimately treat the sew- 
age of 3,000,000 people, but they would 
be built in installments. 


PURIFICATION WORKS 


The purification works would include 
grit chambers, settling tanks, sprinkling 
filters and final settling tanks, in which 
latter disinfection by hypochlorite of lime 
would be practiced. The settling tanks 
are designed with a net capacity, ex- 
clusive of space occupied by sludge, equal 
to three hours’ flow at the rate of 150 gal. 
per capita, or one and one-half hours’ 
flow at the maximum or double that rate. 
The sprinkling filters would be 6% ft. 
deep, and are calculated to serve 12,500 
population per acre. The secondary or 
final settling tanks would hold two hours’ 
flow at the average rate or one hour’s flow 
at the maximum rate. For all the settling 
tanks, a 20° reserve capacity was pro- 
vided, but it was not thought necessary to 
make this allowance in the case of filters. 
In case the percolating filters were omit- 
ted, it might be advisable to enlarge the 
settling tanks, since these tanks alone 
“would remove only the coarsest and 
heaviest of the suspended matters,” leav- 
ing “the dissolved matter, the colloidal 
matter, and the finer suspended matter” 
to be discharged into the river, as at 
present, but with the difference “that the 
sewage now discharged through a large 
number of outlets into 27 miles of river 
channel, with an [water] area of 3500 
acres, would be concentrated at one 
outlet.” 

In introducing some remarks on the 
efficiency of disinfection by hypochlorite, 
the engineers in their reports state that 
the bringing of the sewage to one point 
and treating it by disinfection, rather than 
by full or complete purification, seems to 
be suggested by the language of the per- 
mit of the State Department of Health 
where it mentions bringing the sewage to 
one point, or a few main points, for treat- 
ment, “keeping in mind the use of the 
Ohio River waters below Pittsburg, and 
the ability of this river to receive without 
creating a nuisance, an effluent free from 
disease germs.” 

Speaking further of disinfection the re- 
port states: 


When applied to the effluent from 
sedimentation tanks, 125 lb. of hypo- 
chlorite of lime per 1,000,000 gal. is said 
to remove or kill 98% or 99% of germs 


forming acid colonies at 37° C., but it is 
probable that in case of a large plant, 
working under practical conditions, the 


efficiency might drop to 95%. With raw 
sewage 250 gal. per mill'on gal. would 
be necessary, and the erficiency would 
probably be less than for settled sewage, 


due to the inability of the chlorine to 
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penetrate to the interior of particles of 
suspended matter, where large numbers 
of bacteria may be inclosed and pro- 
tected until after the short time during 
which the chlorine exists in the sur- 
rounding liquid. These particles after- 
ward are broken up and the germs 
therein contained disseminated through- 
out the liquid. 

While it cannot be maintained that 
such treatment will cause sterilization, 
it may be claimed that the reduction 
in the number of germs will be so great 
as to reduce the danger now claimed to 
exist through the water ——- taken 
from the Ohio River below Pittsburg. 


While the possibility of disinfecting the 
sewage without much other treatment is 
so promising that it must be considered 
in this case, attention is called to the fact 
that, if this treatment were carried out: 


There would be the 
60% to 70% of the putrescible organic 
matters of the sewage of the whole 
Pittsburg district at one point, and it is 
clear that the pollution of the river be- 
lew the point of discharge would be 
much greater from a physical and chem- 
ical standpoint, than it is at any point 
at the present time. 

The flow of the Ohio River is sufficient, 
with the present conditions of dis- 
charge, to prevent the body of the water 
from becoming foul at any point. It is 
not clear that it would be sufficient at 
low water stages to maintain this con- 
dition with the proposed methods of 
discharge at one point after settling. 


Probably sprinkling filters would be 
necessary either at once or not far hence 
for use at least during low-water periods, 
and if sprinkling filters were to be pro- 
vided, the report states, they might as 
well be used all the time. 

The possibilities of having several in- 
stead of one sewage purification plant are 
briefly discussed, and it is stated that per- 
haps it might be advantageous or produce 
a slight saving in cost if one or two such 
plants were built to treat the sewage of 
remote districts. 

As to the relation between sewage- 
purification works and the water supplies 
drawn from the Ohio River below, the re- 
port may be quoted briefly as follows: 


It may further be noted that the wa- 
ter supplies for the district below Pitts- 
burg, and included particularly in this 
connection, are largely taken from 
gravel deposits near and under the river 
in that portion of the river below where 
the main outlet would be situated, and 
even though complete disinfection of the 
sewage be assumed, the addition of so 
large a mass of putrescible organic mat- 
ter near the points where the supplies 
are obtained is certainly not to be re- 
garded as advantageous. Under these 
conditions, it seems necessary to include 
the sprinkling filters as an essential part 
of the whole project. 

Omitting the sprinkiing filters for the 
present would result in a reduction of 
the first cost of works by about 6% or 
7%. There would be no saving in the 
cost of: operation, as the additional 
quantity of hypochlorite of lime would 
offset the savings in the cost of operat- 
ing filters. 


concentration of 


The estimated cost of the first install- 
ment of the proposed undertaking is 
$37,300,000, making no allowancés what- 
ever for interest charges during the six or 
eight years that the work would be under 
construction. Of the sum named, $13,- 
000,000 would go for the installation of 
the separate systems, $10,350,000 for 
main intercepting sewers, $3,000,000 for 
the site of purification works, $1,700,000 
for the pumping station, and $4,400,000 
for the sewage-purification works them- 
selves. This would make a total of $32,- 
450,000, to which should be added 15% 
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for engineering and contingencies, or 
$4,850,000. This brings the total up to 


the figure named, $37,300,000. Adding to’ 


this the annual cost of operation ($435,- 
000) capitalized at 5%, or $8,700,000, 
would make the total cost, including the 
capitalized operating expense, $46,000,- 
000. This would provide for a population 
of 800,000, except that the main inter- 
cepting sewers would be sufficient to 
carry 300 gal. per capita from a popula- 
tion of 1,900,000. 

The first installment of works sufficient 
to care for population outside of as well 
as within Pittsburg, and which would 
bring the total population provided for 
up to 1,400,000, would be $57,000,000. 
To this there should be added $725,000 
per annum capitalized at 5%, for operat- 
ing the main parts of the work, or $14,- 
500,000, and $80,000 per annum capital- 
ized at 5%, or $1,600,000, for operating 
auxiliary pumping stations. These two 
sums would bring the total cost of con- 
struction, plus capitalized operating ex- 
pense, up to $73,100,000. Distributed 
over the population this would amount to 
54c. per capita per year for the city and 
to a larger amount for outlying districts, 
on account of the auxiliary pumping. 

One of the most interesting portions of 
the report is devoted to the effect upon 


the waters of the Allegheny, Mononga-— 


hela and Ohio Rivers of acids from the 
iron works along the river and from mine 
wastes. These acid wastes have been in- 
creasing in amount of late and are bound, 
the report states, to have a profound 
effect upon the rivers, both as regards 
their capacity to receive sewage without 
harm and as to their availability as 
sources of public water supply. The 
exact effect at any future time, however, 
cannot be predicted. Present laws do not 
control mine drainage and, the report 
States, “it may be questioned whether 
there is any feasible and effective way of 
controlling it.” Limited amounts of the 
mine drainage improve the quality of the 
water to which it is mixed. Iron serves 
as a coagulant and clarifier; it also re- 
moves other impurities. The acids act as 
a disinfectant, but since water contain- 
ing large quantities of mine drainage is 
hard, saline and acid, it is necessary, in 
order to fit it for drinking purposes, to 
neutralize, soften and filter it. 

Summing up this part of the subject, 
the report states: “For the present, and 
for many years to come, good water may 
be obtained, with proper methods of 
treatment, from the Allegheny and Ohio 
Rivers. The Monongahela has already 
reached the stage where it is more diffi- 
cult to produce good water from it.” 


WATER SUPPLY OF THE OHIO VALLEY 
BELOW PITTSBURG 


The relation of sewage disposal to the 
water supply of towns on the Ohio River 
below Pittsburg is next considered. There 


‘are 26 of these towns, with a population 
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of 70,300 (estimated in 1909—Fp 
value of all these works probab! 
not exceed two or three million ¢ 
None of the towns, the report stat: 
supplied with raw Ohio River wa: 
far as can be learned, “and none 
be so supplied.” As a rule these 
supplies are drawn from filter cri! 
neath the gravel near or under the 
or else from wells on the river 
Raw or partially purified river wa: 
used to some extent for manufacty: 
purposes and perhaps in some instan--s 
by unthinking people for drinking pur- 
poses. The water of the Ohio River, the 
report states, could be made safe by {\|- 
tration just as the water of the Hudson 
which is polluted by the sewage of Tr 
Schenectady and other cities, is made 
safe by filtration in Albany, and just as 
are the water supplies of many other 
cities in this country and abroad. Som 


of the present works are defective, an¢ 
might advantageously be improved. 

Inspection of these various supplies, 
together with analyses of the water being 
furnished, “show that where proper con 
ditions are maintained water of excelleni 
quality is secured.” On the whole the 
supplies from the driven wells are bettet 
than those obtained from the cribs. The 
water from some of the crib systems is 
liable to pollution from the river and 
should be purified before being used. 
This might be done by disinfection with 
hypochlorite of lime. After reviewing the 
results of bacterial examination of the 
water of the Allegheny and Monongahela 
Rivers at Pittsburg and of the Ohio 
below, the report continues: 


It is evident that the acid in the 
Monongahela water destroys many of 
the bacteria there, and that this reduc- 
tion has an important effect on the bac- 
terial content of the Ohio River below 
Pittsburg, making it lower than _ it 
otherwise would be. In addition to this, 
the natural purification by coagula- 
tion and _ sedimentation that takes 
place in the pools back of the 
dams during the summer is an im- 
ortant influence in reducing the num- 
er of bacteria in the river waters 
at a time when the ground water sup- 
plies are most likely to be overdrawn. 
Sewage purification works, as ordi- 
narily built, do not give complete bac- 
terial purification. It is hardly to be 
expected that more than 99% of the bac- 
teria in sewage would be removed by 
any plant that could be constructed and 
operated at Pittsburg at reasonable cost, 
and a much lower average efficiency is 
more probable. 


If purification works were built in 
Neville Island and the effluents dis- 
charged into the river there, under con- 
ditions such that the dilution of sewage 
by the river flow would be as low as 1 to 
50 (at lower river stages the dilution is 
less than this) and the effluent thorough- 
ly mixed with the river water, the num- 
ber of B. coli in the water after receiv- 
ing this effluent would gas be at 
least 10 R cc. and might be much 
higher. Vhen to these are added the 
bacteria found in the untreated storm 
flow, it seems probable that the river 
water at points a short distance below 
Neville Island would still be highly con- 
taminated from a‘ bacterial standpoin! 
and that in places where the effluent ‘is 
not thoroughly mixed with the water the 
bacterial contamination might be even 
greater than it now is. 

Looking to a more distant future, the 
question of the impairments of the qual- 
ity of the water by mine drainage seems 
more likely to be a controlling one, than 
the question of sewage. 
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+.. whole district might be readily 
4 from impounded upland water, 


supo re 

W ver in the future the growth of 
-o-.jation would warrant the building of 
: - on a large scale. The whole mat- 


ter is thus summed up: 


rifying the sewage of Pittsburg 

i not make the Ohio River water 

use in its raw state. It can be 

ft for use at the present time by 

r filtration and treatment. The 

would be extremely small when 

ired with the cost of installing 

is for treatment of sewage of Pitts- 

Installing such water-works with 

~» management would insure a sup- 

of safe water. Purifying the sewage 

Pittsburg by artificial processes would 

vke only a slight difference, and would 

a be a material element in the water- 
»ply situation in the valleys below. 


Moreover, taking sewage out of the 
rivers and carrying it to Neville Island 
“would have the effect of removing it to 
a large extent from the purifying 
agencies naturally existing in the river at 
the present time.” 

Considering next the general problem 
from the viewpoint of possible local 
nuisance caused by the sewage as now 
discharged into the river, the report 
states that such nuisance as now exists 
or is likely to exist during the next 
twenty years will not justify intercepting 
sewers and the construction of sprinkling 
filters. When corrective measures are 
needed they can best be applied locally 
and at relatively small expense by build- 
ing settling tanks near the outlets of 
some of the largest sewers. 

Considering the local nuisance ques- 
tion as it may arise in the more distant 
future, the report states that the com- 
bined drainage area of the Allegheny and 
the Monongahela Rivers is 18,450 square 
miles and the average flow of the two 
streams about 32,000 cu.ft. per sec. 
During the three years 1905, 1906 and 
1907 the flow did not fall below 4000 
cu.ft. per sec., but in 1908 during the 
“greatest drought on record, the dis- 
charge fell to about 1300 cu.ft. per sec. 
and was below 2000 cu.ft. per sec. for 
three months.” The low water flows of 
the three years 1909, 1910, 1911, which 
years were much drier than the average, 
were about 2000 ft. per sec., which “may 
be taken as the minimum flow of the 
river, below which it falls only on very 
exceptional occasions.” 

Although the low water in the Ohio 
River in 1908 did not provide a very 
great dilution even for the present sew- 
age, when judged by American and 
European experience, various local con- 
ditions should be taken into account in 
attempting to arrive at a proper con- 
clusion regarding sewage disposal at 
Pittsburg. Besides the effect of the 
acid iron waste upon the river, already 
mentioned, attention is called in the re- 
port to works already being carried out 
by the Johnstown Water Supply Co. and 
the Cambria Steel Co., near Johnstown, 
which will probably add about 100 cu.ft. 
per sec. to the dry-weather flow of the 





Streams. Other storage works are likely 
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to be built in the future. In fact “The 
Pittsburg Flood Commission is proposing 
the construction of a whole series of 
storage reservoirs.” If these were built 
the minimum flow of the river would be 
increased at least 4500 cu.ft. per sec. 

In view of the facts and uncertainties 
just stated and of the further fact that 
“methods of sewage purification have 
been developing rapidly, and are sure to 
develop still more” it is considered futile 
to try to plan sewage-disposal works to 
meet these conditions for any great 
length of time in advance. 

The final conclusions of the report are 
as follows: 


It is recommended that for the present 
the method of sewage disposal by the 
city of —ee should be by dilution 
in the waters of the Allegheny, Monon- 
gahela and Ohio Rivers. Dilution is a 
well recognized method of disposal of 
sewage, in general use throughout the 
civilized world, where the quantities of 
water available for dilution are sufficient 
in proportion to the quantities of sew- 
age. The Pittsburg conditions are fav- 
orable for it. Ample authority and 
precedents can be cited if it should be 
necessary, but the practice is so gen- 
erally adopted at the present time that a 
further statement in this place seems 
unnecessary. 

No radical change in the method of 
sewerage or of sewage disposal as now 
practiced by the city of Pittsburg is 
necessary or desirable. Additional sew- 
ers will be required as the city grows; 
some old sewers must be reconstructed; 
better outlets should be built; and the 
sewers for low districts should be better 
arranged with reference to flood condi- 
tions. These are all matters that can 
be taken up and carried forward from 
time to time. 

There is no occasion for the expendi- 
ture of many millions of dollars by the 
city at this time for radical changes in 
the works or in the methods of disposal. 
REPORT BY FREDERICK P. STEARNS AND 


HARRISON P. Eppy 


The report of these consulting engin- 
eers, which is dated Jan. 30, 1912, ap- 
pears to be an endorsement in every par- 
ticular of the conclusions and recom- 
mendations made in the report of Hazen 
& Whipple. These engineers agree that 
it is impracticable to completely protect 
the water supplies of the cities below 
Pittsburg by any treatment of the sew- 
age of the Pittsburg district. They men- 
tion “the large and increasing capacity 
of rivers to take care of sewage and 
destroy the bacteria contained in it, and 
the great cost and inconvenience due to 
the remodelling of the sewerage system 
to provide a sanitary séwer and a storm- 
water drain in every street, and a double 
system of drainage for nearly every 
building.” They also state that the time 
has not yet come for making definite 
comprehensive plans for treating sewage 
and add that when the treatment of sew- 
age does become necessary it is likely 
that a treatment need be applied to only 
a part of the sewage “sufficient to pre- 
vent offensive conditions in the rivers.” 


REporT BY N. S. SPRAGUE, SUPERINTEND- 
ENT, BUREAU OF CONSTRUCTION 


As stated at the outset of this article, 
the report of N. S. Sprague, transmitting 
the report of the consulting engineers to 
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Joseph G. Armstrong, Director of De- 
partment of Public Works, is a complete 
endorsement of the opinions of those 
engineers. 

Mr. Sprague states that in 1909 an ap- 
propriation of $40,000 was made by the 
city of Pittsburg for the purpose of 
carrying on the investigation and prepar- 
ing the plans made necessary by the 
orders and permits granted by the Com- 
missioner of Health. Hazen & Whipple 
were appointed as engineers on Jan. 26, 
1910. Before this date, however, con- 
siderable progress had been made in the 
collection of data bearing on the prob- 
lem. The major portion of Mr. Sprague’s 
report is as follows: 


The estimated cost of sewerage works 
to provide for the needs of the city as at 
present constituted, but for a population 
of 800,000 people, which will comply with 
the requirements of the State Commis- 
sioner of Health, is $37,300,000, exclusive 
of the capitalized cost of operation. The 
question which the taxpayers of Pitts- 
burg will naturally ask is: Is this expense 
necessary and warranted and what bene- 
fits will accrue to the city by reason of 
this enormous expenditure and the con- 
sequent interruption and interference 
with business incident to the execution 
of the project? 

The reasons set forth in the decree 
from the state for the sewerage works, 
are to prevent the pollution of the river 
waters from sewage and to render more 
safe their use for water-supply  pur- 
poses. It is admitted by all who have 
a knowledge of these matters that, un- 
der existing conditions and laws, no 
amount of sewage purification works 
would insure the purity of the water in 
these rivers to make it safe for water- 
supply purposes without water-filtration 
works. 

The city has already expended about 
$7,000,000 for the building of a water- 
filtration system at Aspinwall, the 
source of supply being from the Alle- 
gheny River, and it was recognized at 
that time that this was the only safe 
means of securing a quality of water 
which would not be polluted by sewage. 
Assuming these sewage works are built 
at a cost of $38,000,000, the purity of the 
water supply below the city can only be 
insured against pollution by the build- 
ing of proper water-filtration works. 
Then the question may. properly be 
asked, Wherein is the benefit to be de- 
rived from this great outlay, and how 
will it tend to conserve the health and 
life of the people? 

It is stated in the report that the value 
of the various water-works below the 
city is between two and three million 
dollars and that these supplies can be 
filtered and made safe for domestic pur- 
poses for a sum considerably less than 
this amount. As a business proposition 
it would be many times cheaper for the 
city, provided the laws would permit, for 
the city to build the necessary water- 
filtration works for these supplies or 
possibly supply them with water from 
the plant at Aspinwall, or, if this is im- 
practicable, to build a new central plant 
below the city adequate to supply the 
needs of this population. In either case 
many millions of dollars would be saved 
and the interests of public health would 
be greatly conserved thereby. The Pitts- 
burg water-filtration plant has _ pre- 
vented typhoid fever, saved many lives 
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and is worth 


see 


but I fail to 
how the building of the sewage- 
purification works and the great outlay 
of public funds would save a single life. 
Practical sanitation means the greatest 
good for the greatest number, and would 
it not be a better policy to conserve the 
public funds and apply them to other 
sanitary measures which would produce 
far greater results? 

The financial side of this 
must also be considered. The assessed 
valuation of the city is $750,000,000. The 
statutory limit of bonding power of the 
city is 7% of the assessed valuation, 
which would produce a revenue of $52,- 
500,000, The present bonded debt of the 
city is $41,794,161. After deducting 
and cash held in sinking funds 
and floating debt, all of which amounts 
to $13,102,851, there appears to be a 
margin of $28,691,310. While it is true 
that only a portion of the funds would 
be required at the start, yet authority 
for the sale of the full amount must be 
obtained previous to the letting of con- 
tracts. It is, therefore, apparent that 
legislation looking toward increasing 
the debt Iimit of the city must be en- 
acted in order to execute the project. 
In other words, the Commissioner of 
Health, in his decree to ‘the city, has 
ordered an undertaking which the city 
is not financially able to assume. 

Another matter which, I think, should 
be given serious consideration in con- 
nection with this report and which re- 
the separate system of sewers 
expense which must be incurred 
owners of buildings for the 
arrangement and alterations in the 
plumbing and sewer connections neces- 
to carry out the project. The cost 
of this individual work varies, as stated 
in the report, and this expense no doubt 
will be a hardship upon many of the 
smaller property owners. The task of 
enforcing the changes in house plumb- 
ing and sewer connections to conform 
to the proposed system is not an easy 
and would require many years for 
its enforcement, if possible at all. I am 
informed that, in the city of Baltimore, 
which had no sewers of kind and 
which is now separate 
plan, and notwithstanding the works 
have been completed for about a year, 
only 100 houses out of a total of 125,000 
have made the necessary changes in 
their house plumbing In the city of 
Worcester these changes were only 
after much effort and a consider- 
able lapse of time. 

The rivers are the natural and logical 
drains and formed for the purpose 
of carrying the wastes to the sea. When 
the such wastes discharged 
into the rivers produces a nuisance it is 
then time to adopt remedial measures 
for its abatement. From my knowledge 
of the sanitary condition of the Monon- 
gahela, Allegheny and Ohio Rivers this 
time has not yet arrived, and, in my 
judgement, the requirements ef the state 
unwarranted fail to ac- 
complish their purpose. I therefore 
agree with the conclusions reached by 
the consulting engineers and approve of 
their reports upon this subject 
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A 525-ft. Steel Arch Bridge is 
built in Africa by the Gutehoffnungs- 
hiitte for the German government. If 
is to provide a railway crossing over the 
Sananga River, in Kamerun In Novem- 
ber, 1911, the half of the arch 
was floated into place, according to the 
“Zeitschrift des Vereines deutscher In- 
genieure” of Feb. 10, 1912. 
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A Machine for Economical 
Handling of Coal and 
Broken Stone 
By Horace GOLDSTEIN* 


In ENGINEERING News of June 22, 
1911, p. 765, there was described a 
dumping chute for facilitating the un- 
loading of coal and broken stone from 
cars into waiting wagons. This is but 
one of a series of devices which may be 
expected in the future to cheapen the 
handling of such materials; another de- 
vice of equal use and economy is shown 
in the accompanying figure. It consists 
of a small bucket elevator on a truck 
and has been designed to load from open 
piles into wagons. Anthracite or bi- 
tuminous coal with 8-in. lumps can be 
loaded. 

The elevator head shaft is chain driven 
from a countershaft to which a motor (or 
gasoline engine) is geared. The small 


A PORTABLE ELEVATOR FOR LOADING COAL 
AND STONE FROM OPEN PILES 


(Built by the Link-Belt Co., Philadel- 
phia, Penn.) 


sprocket is thrown into action by a fric- 


tion clutch. The elevator frame is piv- 
oted at the top so that the scoop end can 
be raised or lowered to suit the ground or 
to clean up the last of a pile. The ma- 
chine shown has a capacity of about a 
ton a minute. It costs, complete with 
gasoline engine or electric motor, about 
$850. Comparative observations of the 
machine in use in-a coal yard and of 
hand loading show the following costs 
per ton: 


Hand 
loading 


Machine 
loading 


2.55c. 
1.25c. 
2.12¢. 
0.37¢e. 
5.00c. 
1.25¢. 
12.54¢. 
This is based on loading only 10 tons 
of coal per day for a year of 200 days; 
interest is taken at 6%, maintenance and 
repairs at $25, depreciation at 5%, pow- 
er at 10c. per kw.-hr., team and driver 
at 45c. per hour, yard helper at 15c. 
When desired, the head chute is made, 
without extrat cost, with a screen plate. 


*Link-Belt Co., Philadelphia, Penn. 


Interest ..... 

Maintenance 

Depreciation 

Power .é 

Team and driver. . 15e. 
Yard helper... ek eM sl 5c 


20c. 


February 2: 


The extra cost of screening is t 
ing compared with about 6.6c. 
making the total saving on a 
screened coal 14c. 

These figures are for a very s 
of the loader—about 10 min 
actual operation. The ton co 
power, team and men are fixed, 
other costs decrease with increas); 
If 50 minutes average actual o; 


} 


for a day can be secured, then 
per ton for loading and screening 
to 7.8c. and the saving per ton a 
to 18.8c. The annual saving { 
smaller use (unscreened) amoun: 
$149 ($281 for screened coal): fo; 
larger use it rises to $1240 for unscrex 
ed and 1880 for screened coal. It is ¢\ 
dent that the machine would pay for i: 
self in a year in a medium-sized yard 


TG 


The figures quoted are for handling coa| 
but they should be about the same for 
handling broken stone, etc. 


The Status of the Wood-distilling in- 
dustry in the United States for the year 
1910 is the subject of Forest Products 
Bulletin No. 7, compiled by the Census 
Bureau and Forest Service, and recently 
issued. This shows that, in 1910, 147 
concerns reported using 1,450,439 
of wood, which is an increase of 14.6% 
over the quantity used in 1909 by th: 
same number of establishments; 86.7 
of the wood consumed was hard wood. 
Of these establishments 117 were hard- 
wood distillers, this being one more 
than for 1909, while the consumption of 
wood was 9.4% greater. Of the 
rials used about 60% was body, 30% 
limb, and the remainder largely 
and mill waste. The principal hard- 
woods used are beech, birch and mapl 
and the destructive process is commonly 
employed. Charcoal, crude wood alcohol 
and gray acetate of lime were the lead- 
ing products. Usually a cord of hard- 
wood furnishes from 45 to 52 bu. of char- 
coal, 7 to 10 gal. of wood alcohol, and 
from 130 to 200 lb. of acetate of lim: 

The number of softwood distillers was 
30, or one less than for 1909. The total 
consumption of softwoods was 192,442 
cords, or a gain of 66.9% over the preced 
ing year. Of the softwoods consumed 5\)' 
was. body, 25% sawdust, 
waste, and 25% limbs and 
Southern pines were most used, and 
long leaf formed the bulk. Both destruc- 
tive and steam processes were used, th: 
principal products of the softwood dis- 
tillers being turpentine, charcoal 
heavy rosin oils. 
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A Reorganization of the Garbage Col- 
lection System of Milwaukee has been 
recommended by the Bureau of Economy 
and Efficiency of that city, as a ri 
of a study and report (Bull. 12) mad 
by Robert E. Goodell under the Directo 
B. M. Rastall. It is believed that if th: 
city was redistricted, the _ collecto 
worked a full eight-hour day and eac! 
was responsible for his district, t! 
the number of wagons and men could ! 
reduced from 96 to 75 per day and $! 
262 saved as a result. It is sugges! 
that $8%6 of the saving be used to | 
the wages of an “engineer” at the i 
cinerating plant who would wash « 
wagon box daily and disinfect « 
weekly. 


sult 
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fhe Prest-O-Lite Building 
Failure and the Design 
of Flat Slabs 


Sir—Were we all of the same opinion 
on technical matters, there would be little, 
if any, improvement in the conduct of 
work. Perhaps a line on the differences 
in opinion between Mr. Condron and the 
writer (ENGINEERING News, Feb. 8, 1912, 
p. 261) may bear further discussion in 
the interest of the progress and the safe 
conduct of concrete construction. 

The writer’s observation of many build- 
ings put up in chilly, frosty weather, is 
that where the water has not been heated 
in mixing, aS was the case in the Prest-O- 
Lite job, six weeks’ time at temperatures 
there recorded does not usually cure the 
concrete. The assumption that this short 
period should usually cure the concrete 
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Fic. 1. ContouR DIAGRAM OF A RUBBER 
PLATE SUPPORTED BY COLUMNS AND 
UNberR Loap 


(Published by the Corrugated Bar Co. of 
St. Louis.) ’ 


unless there were indeed some fatal 
malady in the mix, has many times led to 
needless difficulties in the concrete busi- 
ness. The fact that the hardening of con- 
crete is a chemical proposition retarded 
by cold and further that when the con- 
crete has once been chilled there is no 
known rule for gaging the rapidity of this 
hardening process in point of time, does 
not seem to be as well understood as it 
should be. The only absolutely reliable 
criterion is to examine the concrete and 
determine how hard and rigid it is and 
for the constructor to form his judgment, 
not upon the number of days he has kept 
his supports in, but really on how hard 
and well cured the concrete proves to be 
by investigating its hardness in a >rac- 
tical manner. 

Referring to the Gallun Tannery, Mr. 
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Letters to the Editor 


Condron merely assumes that there must 
have been cracks with a deflection of 
1/260th of the span on the upper part 
of the slab at the column. None were 
observed and the writer has never seen 
any. in this portion of the mushroom sys- 
tem under test in well cured work, as in 
this type of construction that part of the 
slab, owing to the concentration of metal 
at that point, is much stronger relatively 
than the balance of the slab. 

Mr. Condron evidently has a very poor 
opinion of the education of the average 
reader of the ENGINEERING News if he 
assumes that it is putting a puzzle before 
the readers of the paper if one makes the 
plain statement that the circumference of 
a circle is 27R, or approximately 6°/; 
times its radius, and the geometrical re- 
lation of radial and circular distortion in 
the flat plate supported by the column 
bears this direct ratio, as is illustrated by 
the accompanying Fig. 2. Perhaps it 
would be better to supplement the figure 
by referring to a neat little contour dia- 
gram appearing in a pamphlet issued by 
the Corrugated Bar Co., of St. Louis, in 
which measurements were taken on the 
deflections of a rubber plate supported 
at points (Fig. 1). These contour lines 
bear some resemblance to a floor plate 
(at least in the preliminary stage of the 
load, in the test) as regards the general 
character of the curves. This contour 
diagram shows very clearly the plate 
bending downward around and ir the 
vicinity of the column forming contour 
lines circular or approximately circular 
in form. Considering then the radial 
elongation as per the attached Fig. 2, the 
top fibers are elongated at any section 
within the line of contraflexure- an 
amount which we will assume A R. 
Now, by referring to the contour map, 
radial elongation would mean a circular 
enlargement of the plate on the top and 
a deformation in a circumferential di- 
rection 27 AR, or approximately 6°/; 
times the radial distortion. 

The mere fact that some theorists do 
not know and are merely guessing how 
Poisson’s ratio in reinforced concrete is 
affected by steel running in two or more 
directions in no wise alters the fact that 
there are positive deformations in a slab 
under bending which have certain fixed 
geometrical ratios to each other and that 
these ratios may be readily expressed in 
a fairly complete and accurate manner. 
If the circular distortion is practically 
6°/, as great as the radial distortion it 
would seem evident that the steel arrang- 
ed in such location as to resist directly the 
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maximum distortion would be more effi- 
cient than arranged in any other manner 
Thus reinforcing rods in four directions, 
being tangent to the circular sections at 
eight points, are in better position to re- 
sist circular as well as radial stresses 
than rods arranged in two directions, and 
further reinforcement in flat spiral form 
should be in better position to resist eco- 
nomically these stresses than the four- 
way reinforcement. On the other hand, 
the four-way reinforcement combines re- 
sistance to shear with resistance to circu- 
lar stresses and we cannot eliminate it 
entirely but may combine it advantage- 
ously with the spiral steel. Such a 
combination is shown in the reinforcing 
for the Diamond Creamery building 
(Fig. 3), in which spiral steel is used 
throughout the central portion of the slab 
diagonally and circular reinforcements 
over the head of the column, and flat 
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Fic. 2. DIAGRAM ILLUSTRATING THE De- 
FORMATION OF A FLAT FLoor SLAB 
UNpbER Loap 


spiral reinforcement between the col- 
umns. F 

With the above explanation the writer’s 
remarks as to circular and radial de- 
formations in the flat plate will appear 
self evident on their face and the mystery 
surrounding the resistance to bending 
stresses by circular as well as radial 
stresses will disappear in the minds of 
manv of your readers, if they will con- 
sider the necessary geometrical relations 
of strain and deformation under bending 
in various directions in the flat plate. 

Attention is further directed to the fact 
that the suspended span portion of the 
slab about a center formed by the inter- 
section of the diagonals of the panel 
presems the same character of deforma- 
tion concave downward in all directions. 
This ‘is the reverse of the deformation of 
the plate around the column which when 
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bent presents a convex surface on top, 
and hence the resistance to the circular 
distortions about the two axes that is the 
center line of column and the vertical 
through the diagonal center of the panel 
is similar, the reinforcement arranged to 
resist directly stresses in the circular di- 
rection should seemingly be fhe most effi- 
cient that can be used. Experimental 
data at the present time are somewhat too 
meager to go into complete discussion 
from the standpoint of coefficients. It 
will, however, present an interesting puz- 
zle for those mathematically inclined to 
work upon. 
C. A. P. TURNER. 
Minneapolis, Minn., Feb. 12, 1912. 
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Sir—The discussion of flat slabs by 
Messrs. Condron and Turner suggests 
some queries to me. 

Mr, Turner says, “The bending mo- 
ment is resisted more largely by circular 
than by radial stresses.” It is no doubt 
true that a flat-steel plate supported on 
four sides will derive a large part of its 
sustaining power from circular stresses. 
These stresses will be both tensile and 
compressive. In .a reinforced-concrete 
flat slab are the circular tensile stresses 
(those due to downward dishing of the 
slab) ever calculated and is the concrete 
ever reinforced to take these stresses ? 

There is no doubt that the dishing of 
a flat plate or slab supported on posts is 
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Devisep By C, A. P. TURNER | 


February 29, 


a large factor in the carrying cap 
an interior panel because of the 
strength of the surrounding slab 
reinforcement. A cloth sheet wj 
port a large load if pulled out i 
direction. But what about the 
where a row of panels entirely ac 
building is loaded and the tendenc 
take a cylindrical instead of a 
shape, when the adjacent slabs 
pull, because there is nothing 
against except the loaded slab? 
the flat slab then in simple bending 
nothing else to cling to, not 
Poisson’s ratio? 

Would a flat slab supported on posts 
be weakened by introducing supportin; 
girders between the columns in one di- 
rection? Would the slab not then be ; 
simple slab amenable to the laws sc 
forth in the theory of flexure ? 

Angus B. McMillan’s method of re- 
inforcing a flat slab (ENGINEERING News, 
March 31, 1910) is to take the total load 
on a bay and multiply it by */: of the 
span and, dividing this bending moment 
into four, to place rods in each of the 
four directions so as to reinforce the slab 
for the same. 
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FLAT SLAB CROSSED WITH 
(Diagram suggested by Mr. 


Mr. C. A. P. Turner’s method is to use 
/ of the span in place of */: (same 
reference). 

Now for each bay cut by the line AB 
in the above figure there are three sets of 
rods intersected. Two of these are at 
45°, The pull of two forces of unity at 
45° with AB is equivalent to a pull of 1.4 
at right angles to AB. The total of the 
three sets is then 2.4 as reinforcement in 
the bottom: of the slab at the section AB. 

The total resisting moment per bay on 
an indefinite line AB is then */ cf 
/o,W = 0.024 W for McMillan’s slab 
and 0.012 W for Turner’s. 

If the slab were not balanced beyond 
the column lines, it would approach a 
simple span with the moment 0.125 W, 
about ten times Turner’s moment and five 
times McMillan’s. Otherwise the col- 
umns would have to take the bending. 

Suppose the slab were balanced at the 
column lines. The bending moment at 
the center of span for a fixed slab is 
0.042 W; 134 times McMillan’s moment 
and 3%4 times Turner’s. The bending 
moment over the supports is double this. 

Does this not look like placing large 
dependence upon the transverse strength 
of plain concrete? Does it not look like 
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taking long chances on the probability of 
4 building never receiving its full load 
from wall to wall along a row of panels ? 
: EDWARD GODFREY. 
Pittsburg, Penn., Feb. 10, 1912. 
sci bcc 

Sir—I read the two articles by T. L. 
Condron, on the collapse of the Prest-O 
Lite Building at Indianapolis, in EN- 
CINEERING News, Dec. 28, 1911, and Jan. 
11. 1912, respectively, with great interest 
and appreciation; but, since I had an 
opportunity of inspecting the ruins and 
taking notes thereon, several days before 
Mr. Condron reached here (on the fol- 
lowing morning, in fact), I take the 
liberty of calling attention to a few mat- 
ters which may serve in drawing out the 
most complete information. 

I have not had the privilege of inspect- 
ing the original plans, so the drawings I 
submit herewith and shall refer to below, 
are made from my own measurements 
and observations at the site. 

In stating (p. 780), that the steel re- 
inforcement consisted of “cold-twisted 
mild steel bars,” his information was at 
variance with mine, it having been stated 
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Fic. 1. PLAN OF PresTt-O-LITE BUILDING 
AT SECOND FLoor LEVEL, AFTER 
FAILURE a 
to me from two different sources that the 
bars were hot twisted scrap, which is 
confirmed by their behavior, as to break- 
age (as set forth below), when the fail- 
ure occurred. Mr. Condron further 
States (2d article, p. 69), that “no bars 
were broken so far as the writer knows.” 
As a matter of fact, I found, the morning 
after the wreck, before any clearing up 
had been done, except as necessary to 
take out the killed and wounded, quite a 
few broken bars, snapped off ‘like sticks 
of candy; there was no visible evidence 
of that stretching of the bars beyond their 
elastic limit, rightfully mentioned by Mr. 
Condron as their proper action, nor any 
reduction of area at the point of fracture, 
visible to the naked eye. In my sketch, 
Fig. 4, | have shown an instance. It is 
true that many bars among the tangled 
wreckage had to be severed by using blow 
Pipes, in order to get the men out; but 
the fused appearance of these ends was 
Plainly distinguishable from the true 
breaks caused by the failure. That many 
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more bars were not broken may possibly 
be attributed to the fact that much of the 
concrete had so poor a grip on the bars 
as to be cleanly stripped therefrom, and 
to quite an extent the bars were also 
pulled bodily out of their end anchorages. 

In discussing the cause of failure, Mr. 
Condron does not claim, but seems clear- 
ly to imply, that the bars were overstress- 
ed to the breaking point. If it were true 
that they were of cold-twisted mild 
steel, his figures, ingenious as they are, 
surely do not bear out this theory. But 
if they were scrap bars, it might be (to 
speak Hibernically) that their ultimate 
strength was of unknown’ weakness. 
However, I was struck by two things 
that I have never seen mentioned by any 
one in a public discussion of the matter. 
These are, (1) the interference by the 
stair and elevator wells with the floor de- 
sign (see Fig. 1, p. 780, Dec. 28, 1911), 
and the inadequate manner this was pro- 
vided against, and (2) the design and 
construction of the wall spandrels, which 
I have shown in my Fig. 2 herewith. 
Both of the spandrels I have shown in 
my Figs. 3 and 4 may be well seen in 
perspective in the first photograph in your 
issue of Dec. 14, 1911, p. 717. By look- 
ing closely the sagging bars shown in 
elevation by me, and the break in the 
spandrels along the top surface of the 
second floor slab, as well as the great 
“bites” of concrete taken out above that 
level, may be clearly seen. The broken 
bar indicated in my Fig. 4 is at the right 
end of the second spandrel from the left. 
It is a significant fact that all the second 
story spandrels which remained attached 
to the columns, split off horizontally at 
the second floor level, leaving the bars 
exposed; and* it was remarkable how 
cleanly the concrete detached itself not 
only from these bars, but also from those 
in the column heads. 

My own theory of the cause and primal 
place of the failure rests on the fore- 
going facts, and one other as follows: 

There was no basement under the 
building, and the column footings were 
surprisingly near the surface. In. fact, 
all the leaning parts of columns I was 
able to inspect at the ground, did not 
break off at the tops of the footings, but 
actually twisted the footings partially out 
of the ground; the plane of the footing 
femaining normal to the axis of the 
column. So might it not have been, that 
the ground under one of the column 
footings (say G, Fig. 1) failed to bear 
up the superimposed weight, thus throw- 
ing such bending stresses upon the span- 
drels FG or GH, as to break away the 
adjacent floor slabs, the remainder of the 
building naturally following? If the 
second floor slab became detached from 
the spandrel GH (Fig. 1), it would nat- 
urally split along the line ED, shearing 
off the heads, of columns E and D, and 
fotate to the ground on the axis ED; 
and this is exactly what occurred, the 
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broken slabs resting edgewise on the 
ground, and the upper parts of the build- 
ing falling through, going down “as 
through a funnel,” as Mr. Condron so 
happily expresses it. But the other parts 
of the building, tending to fall toward 
the point of first failure, would move in 
parabolic arcs, roughly speaking, the 
highest parts moving the farthest lateral- 
ly, and this also is what occurred. It is 
inconceivable that a fresh and unset roof 
slab, even if the shoring had failed, could 
break through the third floor slab, 22 days 
old, by its impact after so short a fall, 
disintegrated, as it would be, on arriving, 
into so much loose gravel and cinders. 
Nor is it conceivable that all the third 
story shoring under the roof would fail 
at the same instant; one panel might do 
so, and possibly the third floor be some- 
what damaged at that point; but the re- 






Ceiling 


Fic. 2. TyPiCAL SECTION OF SPANDREL 
SLAB 


| Bars ect 
Column 6” 


<Column ‘F* 


Fic. 3. ELEVATION OF SPANDREL F G 
(Fic. 1) 


Column 6" 







Column W’| 
me 


Spandre/ — ee 
. Break 4 
Se Shab Surface é 





~— ben 
wk Slab Soffit 
rs Break 
in Bar 
Fic. 4. ELEVATION OF SPANDREL G.H 


(Fic. 1) 


mainder of the building would continue 
to stand. I can not ascribe so complete a 
wreck to any other plausible cause than 
a failure at the foundation, complicated 
by a most surprising design of wall span- 
drels. In these, the vertical shear at the 
junction of the floor slabs was provided 
for by the ends of the floor bars spaced 
about 7 in. apart; but the horizontal 
shear at the top of the slab was wholly 
unprovided for, there being a total ab- 
sence of stirrups or shear members of 
any description. So the entire resistance 
to the weight of the second floor loads at 
the spandrels depended on the tensile 
strength of concrete, with such small as- 
sistance as might have been afforded by 
a single bar bent up near the euds. 

It is true that there were six '-in. 
bars, 9 in. apart in the floor slab, run- 
ning parallel with the wall (Fig. 2). For 
this reason it might be claimed that there 
was a broad, shallow beam next to the 
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wall, carrying its proportional floor load, 
which was to a certain extent true, the 
end reactions being partially on a brack- 
et projecting from the wall column, and 
partially on the belt of bars coming 
across from the interior column. As- 
suming for this beam, 6 = 54 and d= 
7, we have bd = 378 sq.in. against As 
= (6x 0.25=) 1.5; ratio, 0.004; and 
solving for breaking load, at 80,000 Ib. 
ultimate for twisted bars, bW = 27,000 
Ib. In the absence of exact details, it is 
impossible to distribute exactly the pro- 
portion of panel loads carried by this 
beam and the spandrel together; it ap- 
pears to include about 175 sq. ft. On 
this basis the total panel load (roof, 
third and second floors, and two tiers of 
form work, all carried by the second 
floor) for the part panel carried by this 
suppositious beam, was, at 300 Ib. per 
sq. ft. (Condron), for 175 sq. ft., equal 
to 52,500 Ib., leaving (52,500 — 27,000) 
25,500 Ib. to be made up by the spandrel, 
which failed in lateral shear, as might 
have been expected. Which particular 
one failed first can hardly be determined; 
but as they were all alike and equally 
overstressed, it may readily be surmised 
that initial failure in any one of them, 
by its shock and the transmission of sud- 
den stresses to the others, would cause 
them all to shear laterally as they did, 
either all togther or in quick succession; 
and such extensive failure would bring 
down the entire building. in..a.single 
crash. 

It is this feature of the wreck, its 
suddenness and. completeness, that con- 
stitutes the puzzle; and it is to be regret- 
ted that the detailed design could not have 
been made public; also that no compari- 
son was made between the actual cement 
delivery tickets and the calculated quant- 
ity of cement necessary for the concrete 
specified, so that Mr. Condron need not 
have been under the necessity of basing 
his calculations on the supposititious 
strength of the concrete. 

In explanation of my Fig. 1, this is a 
plan of the second floor of the building 
after the wreck. All columns shown in 
black remained standing, or leaning at 
an angle of 45° or less from the vertical, 
the arrows showing the direction of 
slant, and the figures the extent of col- 
umn (1, 2 or 3 stories, respectively) 
which remained standing. The columns 
shown in outline and marked O, either 
completely fell or would have done so 
but for lodging on débris. The directions 
of the arrows are very significant, it 
seems to me, the only exception to the 
general trend being at L, and this col- 
umn was but a few inches out of plumb. 
The dotted lines around the perimeter 
show where the spandrels broke com- 
pletely away from the columns, those re- 
maining in situ being only at the second 
floor, where shown by entire lines. In 
every case the spandrel bars were ex- 
posed to view,. the slabs breaking off 
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substantially at the second floor level, 
taking the lower 8 inches or so of the 
spandrels with them. The first-story 
columns were quite hard, the second- 
story somewhat less so, the third-story 
very soft and much broken up. The 
second-story spandrels did not appear to 
be well set; those that struck the ground 
were badly shattered; the second-floor 
slabs were much harder. The effect of 
any shores under the second-story span- 
drels must have been nil, as they footed 
on bare ground that had been frozen and 
thawed at least once and rained on a 
number of times. All first-story forms 
had been struck, and all first-story col- 
umns stripped; all other columns were 
still encased, and the second and third- 
story forms in places before failure. 
W. K. ELpripce. 
Indianapolis, Ind., Feb. 10, 1912. 


Why Not Re-Rolled Rails for 
Concrete Reinforcement? 


Sir—In ENGINEERING News, Feb. 15, 
1912, p. 305, there is a letter from E. W. 
Stern condemning the practice of using 
re-rolled railway rails for concrete rein- 
forcement. As this appears to be a mere 
assertion of personal opinion, with no 
reasons given, the writer would like to 
ask Mr. Stern, as a matter of informa- 
tion, the grounds for his assertion. 

No material is so carefully inspected, 
carefully analyzed, so uniform or so 
carefully rolled as railway rails. The 
subsequent re-heating and re-rolling, if 
properly done, can only improve the ma- 
terial. Every iron manufacturer knows 
that if it is not burnt, the more iron or 
steel is re-worked, the better its quality 
becomes. 


A rail cannot be brittle; if so, it will. 


not do duty as a rail. The recent talk 
about brittle rails means brittle under 
certain very trying conditions, and as a 
matter of course, the one rail, out of 
thousands of tons, that breaks under ser- 
vice is not re-rolled. The rails that have 
been re-rolled have stood the test for 
years under the most severe conditions, 
and the purchaser of re-rolled reinforcing 
bars is getting a material every bar of 
which has been tested. The purchaser of 
bars rolled directly from the billet is get- 
ting bars of which only samples can be 
tested. There may be a flaw in the next 
bar or billet to that one tested. It is a 
matter of common rumor, if not common 
knowledge, that the scabbed, piped and 
otherwise defective billets are used for 
rolling into reinforcing bars; also in 
many cases the crop ends from the ingot, 
rejected as not being good enough for a 
rail, are so rolled. 

We have never rolled any concrete re- 
inforcing bars, and the Longmead Iron 
Co. has no interest in the matter, but we 
have been solicited to roll such bars, with 
the statement that any material unsuita- 
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ble for other purposes could be 
We are asking, therefore, as a 
interest and information, why ba 
from rails should be so conde: 
Mr. Stern. Having suffered in 
of manufacture from the prejud 
ated by unauthorized assertion. 
seem to me that such attacks on 4 
of material should not be publish 
out reasons being given, and wit! 
person making such attacks, 
manufacturer, engineer, architect ; 
not, giving such record of his exp. 
as will enable those reading his 
munication to judge of his expe: 
and knowledge of the matter. 
Lewis N. Lukens. 
President, Longmead Iron ( 
Conshohocken, Penn., Feb. 19, 1912 


Sir—It would be of considerable inter- 
est to certain members of the engineering 
profession interested in the design of re- 
inforced concrete, and who may perhaps 
be termed “Progressives,” if E. W. Stern 
would state fully in another letter the 
reasons for the sweeping conclusion ex- 
pressed in his letter on p. 305 of your 
issue of Feb. 15, to the effect that it is a 
very dangerous concession to commercial 
interests to permit the use of reinforcing 
bars rolled from T-rails, as is permitted 
in the recently revised building code of 
the city of Cleveland, Ohio. The writer 
understands that the city of Cleveland 
availed itself of considerable expert engi- 
neering advice in revising the section of 
its building code relating to reinforced 
concrete. 

PAUL SHELDON. 

Hartford, Conn., Feb. 21, 1912. 


Sir—We note the letter from E. W 
Stern on the subject of re-rolled rails for 
reinforcing steel. While the letter in 
question consists merely of an expres- 
sion of the writer’s personal opinion, un- 
supported in the slightest degree by 
facts, figures or fancies, we feel that 
the impression it might possibly leave 
upon your readers would not be fair to 
the re-rolled steel industry if the sub- 
ject is left in its present incomplete 
State. 

A dogmatic statement, such as Mr. 
Stern has made, is to say the least, an 
unusual method of argument. If there 
is no question in the minds of your read- 
ers that the opinion expressed is cor- 
rect, if the bald statement made is a 
universally accepted axiom in the con- 
crete industry, it would seem that the 
letter was rather a gratuitious offering, 
made with no particular object. 

If, on the other hand, the statements 
made are merely the writer’s personal 
opinion on a disputed point, we do not 
consider the letter a particularly forcible 
nor a really fair contribution on the 
subject of reinforcing. We believe that 
a statement as strongly voiced as this, 
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‘id be accompanied by facts and fig- 
in support of his conclusions, or if 
+. +s are not available, at least by the 
theory upon which the opinion so ar- 
r ntly stated is founded and arrived at. 
Mr. Stern will confer a substantial 
favor upon the concrete fraternity if he 
will enlarge somewhat upon the subject 
which he attempts so summarily to 
definitely settle. 
L. W. BARNETTE, 
Secy., Franklin Steel Co. 
Franklin, Penu., Feb. 24, 1912. 


{The above letters were submitted to 
Mr. Stern, and he has informed us that 
inasmuch as there is apt to be a good 
deal of correspondence on the subject, 
he would prefer to prepare his answer 
later in the discussion.—Eb. ] 








Using an Inclined Stick or 
Tube to Prevent Stand- 
pipe Failures from Ice 


Sir—Referring to the standpipe fail- 
ure recorded in your issue of Feb. 1, it 
may be of interest to note a simple device 
for preventing the bursting of vessels by 
ice. All you have to do-is to place a stick 
in the vessel in a slanting direction, when 
the ice crawls up it and the pressure is 
relieved. I take it that the explanation 
is that with a horizontal surface there is 
nothing to enable the ice to yield more in 
one direction than another, but the intro- 
duction of the stick creates a point of 
weakness. 

This works all right for small vessels 
such as filters, but would require some 
modification for the large area of a stand- 
pipe. The arrangement might be a zig- 
zag tube or tubes with a small flame, 
such as a kerosene burner, at bottom just 
sufficient to create a point of weakness 
in the ice field. 


F. G. ROBERTSON. 
13 Dartmouth St., London, S. W. 


[We leave to our readers the applica- 
tion of this suggestion to water works 
standpipes 20 to 30 ft. in diameter and 
100 to 150 ft. or more in height, in cli- 
mates where the thermometer is some- 
times —10° F, for days at a time and 
may occasionally go to —20° F. or lower. 
—Ep.] 





A Rainfall of 55 In. per 
Month 


Sir—I inclose herewith a statement of 
our rainfall at Hilo, as published by the 
Tribune of this place. 

The rainfall comes mostly at night, and 
the precipitation is rapid. March, 1902, 
with 55 in., is attractive! Also January, 
1898, with 41% in., and March, of the 
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TWENTY-ONE YEARS RAINFALL (INCHES) AT HILO, HAWAII 


1891 1892 1893 1894 1895 1896 1897 1898 1899 1900 
pS 12.48 1.71 16.81 3.22 3.02 3.59 41.51* 4.78 2.72 
Diwaé.. e4¢hen 11.29 9.33 25.71 2.10 12.00 11.20 6.94 8.30 5.14 
Mar.... 10.10 10.89 15.05 17.11 6.23 13.42 12.69 49.75* 22.380 5.58 
fae. San 10.68 2.64 20.74 17.25 28.42 18.05 3.11 6.95 16.51 5.47 
5.07 3.21 10.73 1.87 8.63 13.85 6.43 7.3£ 19.61 16.41 
June. 5.71 8.24 8.00 4.58 6. 7.02 23.4 4.30 7.70 3.79 
July. 9.75 10.48 7.17 9.35 7.38 6.84 6.42 10.32 5.42 8.73 
Aug. 12.34 10.73 6.03 3.64 14.71 19.63 9.42 6.83 15.31 14.87 
Sept 14.92 9.35 5.20 5.66 19.67 10.83 5.38 8.67 8.38 6.94 
iin s&s 25 . 27 10.97 8.35 7.50 9.38 7.05 9.20 9.41 22.04 19.37 
Nov.... 10.46 6.98 14.37 13 .26 2.70 2.68 16.59 8.25 4.58 15.44 
Dec.. 25.42 11.83 6.73 17.78 12.51 5.34 9.76 2.04 0.83 5.65 








129.72 109.09 113.59 139.94 121.03 120.28 97.25 162.22 














134.76 111.08 


1901 1902 1903 1904 1905 1906 1907 1908 1909 1910 1911 
Mn ecades 9.53 2.63 3.99 22.87 0.78 4.91 4.63 7.384 6.04 16.10 15.76 
| | eee 7.32 3.56 9.18 11.17 5.93 1.89 12.39 22.30 9.69 2.48 15.61 
Wbecedes 26.88 55.16* 3.55 0.90 6.04 1.63 12.68 §.43 27.98 13.17 12.13 
pC 12.85 9.48 17.69 22.88 5.69 7.72 6.58 15.69 6.20 9.35 15.23 
| AS 3.53 13.35 6.74 7.80 6.89 9.45 5.90 7.87 11.52 12.20 15.04 
pT eee 3.45 3.09 4.90 8.73 7.80 6.01 8.50 6.01 56.85 11.55 10.46 
Es ish 4.76 18.22 20.13 11.42 8.31 12.31 9.43 6.24 13.18 10.43 
ea dive 6.85 18.39 7.32 11.73 11.53 19.51 31.87 10.56 5.18 16.11 
eo dame 4.69 10.18 13.46 8.49 19.06 6.54 25.06 14.29 8.03 5.25 
Ols.<escss 39.90 £2:37 12.37 3.88 10.08 4.12 19.94 9.83 8.29 7.96 
Dk cwekos 36.09 10.36 14.06 5.19 26.03 15.55 10.88 5.58 3.77 10.87 
eS eswas 12.99 15.40 6.10 4.50 13.49 9.98 4.51 14.37 11.49 14.12 
140.85 166.79 119.49 122.56 121.63 99.62 152.37 126.01 117.22 129.59 84.23 


*Unusual. fActual total for the whole year, 147 in 





same year, with 50 in. The heaviest 
rainfall is at 3000 ft. elevation, on 
“Mauna Kea,” a few miles west of Hilo. 
I think this is the wettest city in the 
U. S. 
RTS CC. E.) 
Hilo, Hawaii, Jan. 31, 1912. 








Notes and. Queries 


The list of names of men connected 
with the Cambridge Subway work (see 
article by L. E. Moore, Eng. News, Feb. 
1, 1912), should include the following: 
J. R. Worcester, Consulting Engineer; 
Peabody & Stearns, Consulting Archi- 
tects; H. F. Sawtelle, Designing Engi- 
neer. The construction of the concrete 
floor in the center of Cambridge Bridge, 
and the erection of the elevated struc- 
ture from the east end of the bridge to 
the west portal of the Beacon Hill Tun- 
nel, were in charge of C. T. Fernald, 
First Assistant Engineer, Boston Ele- 
vated Railway Co. 








A Vibrating Reed Tachometer, or 
revolution counter, was described in the 
“American Machinist,” of Feb. 22, 1912. 
The mechanism of the instrument con- 
sists of a row of flat steel springs, or 
reeds, each about 3 mm. in width and of 
progressively varying lengths, like the 
reeds of a mouth-organ. These are 
firmly attached at one end to the base 
of the instrument, with their free ends 
flush with the dial. The dial has a wide 
slot diametrally across it, and the ends 
of the reeds form a line down the mid- 
die of the slot. A short length of the 
free end of each reed is bent over at 
right angles and enameled white, so 
that the appearance is that of a line 
of square white dots. 

In use, the instrument is rigidly at- 
tached to the base or cover of the ma- 
chine of which the revolutions are to be 
measured. Some one of the reeds, which 
may have a vibration rate corresponding 
with the. rate of revolution, will vibrate 
through a considerable amplitude and 
will appear like a short transverse 
streak across the line of white dots 
formed by the other reeds. Graduations 
along the edges of the slot in the dial 
give the number of revolutions per min- 


ute corresponding with the 
rates of the reeds. 

This device is made by Siemens & 
Halske, Berlin, Germany, and is being 
marketed in this country by James G. 
Biddle, of Philadelphia, Penn. It is 
Known as the Frahm vibrating tacho- 
meter. The makers recommend it for 
speeds of from 900 to 8000 r.pm. One 
instrument, as shown in an illustration, 
has graduations from 1600 to 2400 r.p.m. 
with one reed for each 25 r.p.m. through- 
out this range. 


vibration 


A New Rock-Drill with air-cushioned 
piston has been brought out by the Mc- 
Kiernan-Terry Drill Co., of, 115 Broad- 
way, New York City. The long piston 
has a central longitudinal bore into 
which fits the stem of the rifle-bar, 
seated in the back cylinder-head. The 
active space of the cylinder, being th» 
annular space around the rifle-bar, com- 
municates with the hollow of the piston 
by a port drilled through the rifle-bar, 
but a check-valve at the inner end of 
this port prevents the egress of air from 
this hollow. Thus, on the upstroke the 
charge of air contained in the bore of 
the piston is trapped and therefore un- 
dergoes compression as_ the piston 
moves up; this compression brings the 
piston to rest before it can strike the 
back head, and also furnishes a strong 
recoil to start the piston on its down- 
stroke. Simultaneously the main valve 
admits fresh compressed air to the 
active cylinder space, so that during the 
downstroke the full area of the piston 
is under pressure. As the air in the 
interior of the piston expands, it is kept 
up to the full cylinder pressure by air 
passing in through the port drilled in 
the rifle-bar stem; this action makes up 
for any leakage out of the piston-bore 
during the high compression of the up- 
stroke. 

This new drill, called “Wizard Drill,” 
is claimed to deliver a much harder blow 
than ordinary rock-drills, and thereby 
to drill faster. Trials made in compari- 
son with other drills seem to have shown 
that a “Wizard Drill” will do the work 
of a larger-size rock-drill of other type. 
An article in “The Engineering and 
Mining Journal,” of Feb. 24, 1912, gives 
a description and quotes several test 
results, showing drilling speeds up to 
20 ft. per hr. in Fordham gneiss and 
nearly 6 ft. per hr. in granite. 
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Dam Inspection in Penn- 
sylvania* 
By FARLEY GANNETTT 


Although dams on the major streams 
of Pennsylvania must, under an act of 
the legislature, passed in 1907, receive 
the approval of the State Water Supply 
Commission before they can be built, 
such structures as that at Austin were 
apparently subject to no state direc- 
tion. . The supervision of methods of 
construction and of operation subse- 
quent to completion has been in the 
hands of no state functionary, however 
large the dam or whatever the stream 
it may be erected upon. The failure of 
the Austin dam has had the effect of cre- 
ating an active support for the Commis- 
sion both public and official, in its action, 
beyond what has been accepted as its 
prescribed duties, in extending a careful 
supervision over the design, construction 
and operation of dams throughout the 
Commonwealth. 

The Commission was promptly repre- 
sented at Austin, its representative be- 
ing (so far as is known) the first mem- 
ber of the engineering profession at the 
dam, the day following the disaster. Sub- 
sequently each member of the Commis- 
sion visited the scene, and careful studies 
were made of the conditions leading up 
to the dam failure, the result being that 
a thorough investigation has been order- 
ed to determine by means of test pits and 
excavations, the exact nature of the 
foundations and underlying strata. Fur- 
thermore the Commission has decided to 
examine all dams under construction and 
in use, and, with the approval of Gov- 
ernor Tener, to maintain an oversight 
over such structures, pending more defi- 
nite legislation on this subject. 

As a direct result of the failure of the 
Austin dam, numerous complaints were 
received by the Commission, or by the 
Governor and referred to the ‘Commis- 
sion, requesting examinations to be made 
of existing dams which were feared to be 
weak and in danger of failure. We have 
examined numerous such structures, both 
completed and under construction, and 
several instances have been found of 
poor design and construction. One not 
familiar with these facts would hardly 
believe it possible that some of the struc- 
tures could have been designed and 
built, and far less than they should have 
stood. A few instances may be inter- 
esting. 


Derective DAms 


One example is a large earth dam with 
concrete core wall, approximately 45 ft. 


*Abstract of a paper printed in the 
“Journal of the Engineers’ Society of 
Pennsylvania,” January, 1912, under the 
title “Remarks on the Austin Dam Fail- 
ure.” 

t+Engineer to Water Supply Commis- 
sion of Pennsylvania. 
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high and 700 to 800 ft. long. It appears 
that when work on this structure was 
started, the corewall was finished to its 
final dimensions, and the earth fill partly 
placed on the upstream side, while on 
the downstream side hardly any material 
was in place. The only means of exit 
for the water from a drainage area of 
10 to 12 sq.mi. was through two 36-in 
pipes. The natural result followed when 
a rainfall caused a runoff greater than 
the capacity of the pipes. The reservoir 
filled to give a pressure on the corewall 
which it was not designed to withstand 
unaided, and the whole thing gave way. 

A concrete structure about 25 ft. high, 
48 in. wide on top, and 336 ft. long, im- 
pounds a lake nearly a mile long, at the 
head of a rather populous valley. The 
dam was found to be leaking at many 
vertical joints, at one point the water 
coming through at a pressure which 
forced it out in a little stream several 
inches from the face of the dam. There 
were also cracks in the horizontal joints 
and imperfections in the concrete due to 
careless mixing and placing. The sur- 
face of the ground below the dam was 
soft and soggy due to these leaks, and 
perhaps to leakage under it. The design 
of this structure is also at fault. The 
owners have been directed to empty the 
reservoir and to prepare plans for rein- 
forcing the dam. 

Another example of an engineering 
point which the Commission has rem- 
edied in the design of a new earth-fill 
dam with concrete corewall, was the 
omission of a puddle cutoff wall, which 
omission would have enabled water to 
find an entrance through a gravel stratum 
4 to 5 ft. thick under a considerable por- 
tion of the upstream side of the dam 
above the corewaill. 

An earth dam with concrete corewall, 
16 ft. in height and 350 ft. long, was be- 
ing built for additional storage by a wa- 
ter company. This structure is to im- 
pound 4,000,000 gallons of water in a 
little valley immediately above. a small 
settlement. The only plan which the 
builders had was entitled “a preliminary 
sketch,” by the engineer who made it. 
It appears that this engineer had not 
been employed other than for this pre- 
liminary sketch and even that has been 
modified in essential particulars; for ex- 
ample, it was found that the upstream 
face was being given a slope of 1 on 2 
instead of 1 on 3 as called for by the 
plan, the corewall, instead of being 24 
in. thick, was being made 12 to 14 in. 
thick, the blowoff pipe was changed from 
8 to 6 in., etc. The forms on the down. 
stream side of the corewall consisted of 
a dry rubble wall. The downstream por- 
tion of the embankment was placed with- 
out preparing the bottom in any way. 
The spillway was a section of the dam 
just like any other except that it was to 
be paved with riprap. It is needless to 
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say that this werk has been stop; 
that the water company has 
structed to engage an engineer, 
ing him until the work is comple: 
to submit plans for the comple 
the structure. 
The case of a concrete structu: 
on an old earth dam offers som 
conditions. This dam was bui! 
water company for storage, ar 
originally an earth-fill structure 
dry rubble wall 3 ft. to 5 ft. th 
its upper face. The fill was over | 
wide on top, 14 ft. high and 210 ft. tong, 
To increase the storage a concrete siryc. 
ture was erected on the stone wal! and 
earth fill. A trench 41% ft. wide and 3 
ft. deep was dug below the wall down to 
gravel on one side of the valley and shale 
on the other, but no further borings or 
excavations were made. Concrete was 
placed in this trench and extended up 
the face of the old wall, 3 ft. thick and 
13 ft. above the original top of dam. The 
upstream face is vertical, top width 4 
ft., with batter on downstream face, piv- 
ing a width o2 the level of the old top of 
dam 7 ft. 2 in. Reinforcement of 3;-in. 
steel bars, horizontal and vertical, 3 ft 
c. to c. in both directions was placed; 
this also served to tie the concrete in the 
rubble wall. The oueside base of the 
downstream slope rests on the earth fill. 
The dam was found to be leaking in 
three places between the base of the 
concrete and the old fill. The largest 
leak had washed a channel for itself 
through the fill. These leaks may come 
up under the concrete toe and thence 
follow the rubble wall, emerging under 
the base of the concrete, or may come 
through settlement cracks in the con- 
crete. The reservoir has been ordered 
emptied so that the cause of ‘the leaks 
can be determined and repairs made. 


Brick Paving without Curbs, for 
country roads, has been used to a lim- 
ited extent, the purpose being to reduce 
the cost of a narrow strip of brick pav- 
ing on an ordinary dirt road, where no 
concrete base is used. To prevent the 
bricks at the sides of the paved road- 
way from separating from the others, 
when not supported by a curb, bricks of 
special form have been tried. These are 
slightly narrower at the middle than at 
the ends, so that they interlock or dove- 
tail together, and those at the edges 
cannot separate from the others. The 
transverse joints in the pavement, there- 
fore, are not straight, but irregular or 
wavy. Of course, the bricks are laid to 
break joint. It is claimed, however, 
that this interlocking is unnecessary, as 
ordinary bricks with proper joint filler 
will be held together so firmly that they 
cannot separate, even along the edges 
of the pavement. The construction with 
special brick, also, is said to have been 
only partially successful, and in genera! 
a marginal curb is considered desirabl+ 
Its use in Ohio was mentioned by W. T 
Blackburn at the annual meeting of the 
Illinois Seciety of Engineers and Sur- 
veyors. 
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Increasing the Capacity of the 
New York Subway 


Elsewhere in this issue we describe 
some of the improvements in the operat- 
ing equipment of the New York Subway, 
which have effected a remarkable in- 
crease in its traffic capacity. 

The subway was originally planned for 
a maximum traffic capacity of 400,000 
passengers per day. This traffic was con- 
sidered by many a mere possibility of 
the remote future; and there were plenty 
of critics of high standing who declared 
that the subway engineers were mere 
sanguine dreamers to expect that such 
crowds would ever seek an underground 
road. All through the dozen and more 
years when underground rapid transit 
was merely a project as well as the 
later years while construction was going 
on, there were many business men and 
even engineers of high reputation who 
constantly declared that the under- 
ground lines would never have traffic 
enough to make them pay. - 

Experience has demonstrated that the 
critics were wholly mistaken. The 
growth of subway traffic has outrun the 
expectations of the most sanguine. In 
1905, the first full year of operation, the 
average daily traffic of the subway was 
about 250,000 passengers per day. Two 
years later, in 1907, it was above 450,000, 
or well beyond the maximum capacity 
for which it was designed. In four years 
more, by 1911, it increased to 758,093 as 
an average of the entire year, and dur- 
ing the winter season the travel on every 
week day approaches near the million 
mark, and on any special occasion it runs 
far above this. 

The principal change by which the 
subway traffic capacity has been raised 
to more than double that originally 
planned, has been the running of much 
longer trains, of ten cars instead of the 
five-car trains originally used; but trains 
are also run at shorter intervals during 
rush hours. These changes have neces- 
sitated longer station platforms, better 
brakes, couplers and signals, center-side 
car doors, and many other new features. 
While making the changes necessary to 
handle the crowds which surge into the 
subway stations during the rush hours, 
the operating company has added sev- 
eral features to increase the safety of 
travel. 

The several pieces of new equip- 
ment described elsewhere are important 
achievements in raijroading and all those 
responsible for the designs are to be con- 
gratulated on the results secured. 

The gain in capacity of the subway 
system produced by decreasing the time 





interval bétween trains, however, has re- 
duced the flexibility of operation in the 
rush hours. The system works like a 
huge chain belt with very little play be- 
tween the links, the play representing all 
the flexibility left. The slightest delay 
to any train produces delay to every 
train following, and even triviai causes 
may stop the movement of trains from 
end to end of the line. 

It is not possible turther to increase 
the subway’s capacity by further in- 
creases in length of trains, for already 
cars near the station entrances are 
crowded while cars near the ends of the 
train have vacant seats. Neither can 
trains be run more frequently with safety 
or advantage. Further increase of traffic 
must be cared for by new subways. 





A High Wind Velocity 
Record at New York 
City 


Wide publicity has been given to the 
announcement that the maximum wind 
velocity recorded by the official Weather 
Bureau instruments in New York City, 
during the storm which occurred on the 
morning of Feb. 22, was 120 miles per 
hour. 

Accurate records of maximum wind 
velocities and pressures are of great im- 
portance to engineers and we doubt not 
many engineers resident in and near New 
York have been led to question the accu- 
racy of the above record. Severe though 
the gale undoubtedly was, if it had 
attained any such velocity as 120 miles 
per hour, producing pressures in excess 
of 50 Ib. per sq.in., on exposed surfaces, 
enormous destruction would have been 
wrought all about New York and its 
suburbs. 

It is well to put on record therefore, 
that while the Weather Bureau anemom 
eter on top of the Whitehall Building 
did record the passage of two miles of 
wind in 60 seconds at the height of the 
storm, and while this statement was fur- 
nished to the press, in accordance with 
the Weather Bureau rules, the true 
velocity of the wind was much less than 
the velocity indicated by the anemometer. 

The Weather Bureau formula for re- 
ducing indicated wind velocity to true 
velocity, applicable to its standard Robin- 
son anemometer, is 

Log. V = 0.509 + 0.9012 log »v. 

In this equation V is the actual velocity 
of the wind in miles per hour and v is 
the lineal velocity, also in miles per hour, 
of the centers of the whirling cups. 

Applving this formula, the maximum 
wind velocity in the recent storm appears 
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to have been about 90 miles per hour in- 
stead of 120 miles. 

It is questionable, however, whether 
even this velocity is a true record of the 
actual average velocity attained by the 
wind current moving over the surface of 
the earth. The effects upon the anemom- 
eter record of obstructions to the wind 
current in the vicinity must be borne in 
mind. The Weather Bureau in New York 
City is located on the roof of a high office 
building near the southern extremity of 
Manhattan Island. A southwest gale, 
sweeping across the waters of New York 
Harbor with practically no obstruction, 
strikes the great mass of high buildings 
grouped on the lower end of Manhattan 
Island. It is conceivable that these build- 
ings act upon the flowing river of air very 
much like a submerged dam placed in the 
bottom of a river, and increase the 
velocity of the wind for some distance 
above the obstruction so that the velocity 
is considerably higher than would be re- 
corded if the anemometer were placed 
out in the middle of a broad plain or on a 
broad water surface. It is well known 
how a moderately high wind will produce 
a current around the exposed corner of a 
high building against which it is almost 
impossible to stand. 


The Prospect for a Federal 
Law Governing Em- 
ployers’ Liability 


If is always dangerous to prophesy 
concerning the course of legislation in 
Congress. Unless al! signs fail, now- 
ever, there would seem every reason tu 
believe that before the adjournment of 
the present Congress a law will be en- 
acted providing a new system for the 
compensation of railway employees in- 
jured or killed in the course of iheir 
employment. 

A Commission to investigate the mat- 
ter of employers’ liability and workmei’s 
compensation, appointed in accordance 
with a joint resoluticn of Congress ap- 
proved June 25, 1910, has just made a 
report which was trarsmitted to Congress 
with a special message by President Tait 
on Feb. 20. 

The Commission which made the ia- 
vestigation and has drafted a bill is 
made up of Senator Sutherland, of Utah; 
Senator Chamberlain, of Oregon; Repre- 
sentative Grantley, of Georgia; Repre- 
sentative Moon, of Pennsylvania; W. C. 
Brown, President of the New York Cen- 
tral R.R., and D. L. Cease, Editor of 
The Railroad Trainman. 

According to the summary of the bil! 
given in President Taft’s message, it pro- 
vides compensation for accidental in- 
juries to railway employees on all inter- 
state railways without regard to whether 
the accident resulting in the injury was 
in any degree due to the injured per- 
son’s contributory negligence and with- 


ENGINEERING NEWS 


out any of the other limitations which 
have in common law relieved the em- 
ployer of liability. The only cases where 
no compensation is to be allowed is 
where the accident is the result of wilful 
intention or where the injured person 
was hurt as a result of his intoxication 
while on duty. The amount of com- 
pensation is to be proportioned to the 
wages received at the time the injury 
occurred and in case of death, to the 
number dependent on the person injured. 
The fees which may be paid to attorneys 
are specifically limited and the compen- 
sation is to be exclusive of all other 
damages. 

So far as the legal status of the pro- 
posed act is concerned, the Commission 
has very carefully investigated it and 
President Taft himself gives it chief at- 
tention in his message to Congress. His 
opinion that the act is constitutional will 


.have great weight. 


It is unnecessary to review the argu- 
ments in favor of such legislation. 
ENGINEERING News was, in fact, one of 
the very first American journals to call 
general attention to the need for radical 
reform in employers’ liability laws along 
the lines which have been followed by all 
other industrial nations of the world. That 
the new system will be liable to grave 
abuses is doubtless true; but no one who 
has given candid and unprejudiced study 
to the whole matter can believe that these 
abuses wiil be anything like as great as 
the evils of the present situation, which 
are rapidly growing more and more un- 
endurable. 

The Commission estimates that the en- 
actment of the new law will add about 
25% to the present expense incurred by 
the railways on account of injuries to 
employees. It will, however, add far 
larger percentages than this to the amount 
received by railway employees and their 
dependents on account of accidents, be- 
cause a large part of the money spent 
by the railway companies at present on 
account of accidents goes to pay the 
expenses of litigation ard for premiums 
to insurance companies. ~* 

If the Commission’s estimate be ac- 
curate, it is doubtful whether there is any 
other direction in which an equal amount 
could be spent by the railway companies 
with greater resultant benefits. 

As noted above, the bill has been 
drafted by a Commission on which rail- 
way officers and railway employees, as 
well as members of Congress, were rep- 
resented. The bill received the strong 
endorsement of President Taft, who has 
urged upon Congress its speedy enact- 
ment into law. No political party or 
group in the House or the Senate can 
make any capital for use in the coming 
national election by opposing the bill, 
and it is probable that the majority in 
the House and the majority in the Senate 
will be equally eager to gain what credit 
they can by giving the bill prompt pass- 
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age. If this prediction should 
correct and the bill should becon 
it will undoubtedly have a ver 

influence in bringing about the en 

of similar laws in the various stat: 
latures which will govern compe 
to employees of railways which 

pass beyond state boundaries, a: 
also probably be extended to emp 
of other public utility companic 
manufacturing concerns. 


State Highway Construction 
in New York 


To a far greater extent than any other 
state in the Union, New York has em- 
barked on the policy of state highway, 
construction. Five years ago a state bond 
issue of $50,000,000 was authorized to be 
expended in the construction of improved 
highways. After various difficulties due to 
changes in the state government, the work 
was placed in charge of a state highway 
commission. It was hoped that this 
would put the management of the work 
on a permanent basis and avoid the 
sweeping changes due to political over- 
turns. This hope was not realized, how- 
ever, for last summer the law was again 
radically changed and a new highway 
commission made up of state officers was 
placed in control. The report of this com- 
mission, presented to the Legislature last 
week, summarizes the work done up to 
date under the state bond issue. 

The first and most striking feature in 
the report is that only about $1,000,000 
out of the $50,000,000 bond issue remains 
unspent, and whereas nearly 12,000 miles 
of improved highways were laid out 
originally to be improved by the state 
with this $50,000,000, only 3764 miles 
have been completed or placed under 
contract, leaving 8130 miles yet to be 
constructed. 

We find nowhere in the report any di- 
rect statement of the average cost per 
mile for the roads thus far built; but the 
above figures would indicate that the cost 
has certainly exceeded $13,000 per mile. 

There remain, according to the com- 
mission’s statement, 8130 miles of road 
yet to be constructed to complete the 
system originally planned, and the com- 
mission recommends an additional state 
bond issue of approximately $50,000,000 
to be applied to this purpose. Inasmuch 
as the $50,000,000 already expended has 
built less than 4000 miles of road, it is 
far from clear how an additional state 
bond issue of $50,000,000 can build more 
than double this mileage. Perhaps it is 
the idea of the commission that a large 
proportion of the cost of building the re- 
maining 8000 odd miles should be borne 
by the counties themselves, but the final 
burden to the taxpayer remains the same 
whether his assessments are paid to the 
county or to the state. 

To a road engineer, doubtless the most 
interesting feature of the highway com- 
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jon’s report is that dealing with the 
s of road construction. The new 
mission is made up of three state 
ecials, C. Gordon Reel, State Super- 
endent of Highways; John A. Bensel, 
ate Engineer and Surveyor, and Dun- 
W. Peck, Superintendent of Public 
works. As is well known, this commis- 
sion, and especially its most active mem- 
ser, State Engineer Bensel, is actively 
hostile to the policy and practice of the 
former state highway commission. Great 
nterest has been felt, therefore, to see 
what the new commission would pro- 
pose to better the work of its predecessor. 
The section in the report entitled “Types 
of Construction” throws some light on 
this matter. We quote as follows: 


The Commission desires to emphasize 
the fact that the work completed during 
the construction season of 1911 in no 
way reflects the policy of the present 
Commission as it is intended to change 
the past method of construction as rap- 
idly as possible whenever it has been 
found inadequate and unwise. 

The former Commission adopted a 
form of construction known as “bitu- 
minous macadam.” It has been fully 
demonstrated that this class of con- 
struction has not given results such as 
would justify the increased cost. This 
Commission bélieves that it is impossible 
to obtain satisfactory results in high- 
way construction until more attention is 
given to subsoil drainage, properly de- 
signed and constructed foundation, and 
a wearing course in which there is a 
more complete physical and chemical 
union of the units composing it; one 
which acts as a wearing course only and 
not constructed so that its main function 
is to assist an improperly drained and 
poorly designed foundation. 

Having these factors in view it seems 
wise, wherever possible, to construct a 
foundation of concrete and to cover this 
with a thin wearing course composed of 
bituminous material and screenings of 
sand which is economical in first cost 
and easily and cheaply renewed. The 
foundation of a road, so constructed, is 
good for all time and the wearing course 
serves the purpose of carrying all classes 
of traffic without rubbing, raveling or 
raising a dust. 

While the concrete-bituminous type of 
highway will probably be most generally 
adopted, owing to local conditions, the 
supply of proper material, and the fact 
that the traffic on some of the outlying 
highways does not, as yet, warrant the 
adoption of this class of construction, 
other classes and types of construction 
will be used. The problem of mixing 
clay, or ordinary soil, with bituminous 
material seems to have been solved, and 
it is intended to thoroughly try out this 
class of construction since in many 
localities it will furnish an economical 
substitute for materials which have to 
be imported at a high cost for freight 
and hauling. . This Commission believes 
that this latter factor will materially re- 
duce the cost of construction. 

The cheaper forms of construction 
which have been adopted consist of a 
top bituminous treatment of gravel and 
hard-pan soils and the placing of a bitu- 
minous wearing surface on well-con- 
structed water-bound macadam roads. 


This is certainly radical doctrine 
enough to suit the most progressive. It 
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is much to be regretted that the commis- 
sion did not enrich its report with fig- 
ures giving the comparative cost of con- 
struction of bituminous macadam laid ac- 
cording to the latest and best specifica- 
tions, and the type of concrete pavement 
with bituminous wearing coat which it 
proposes in its place. 

Still more novel is the commission’s 
proposition to improve country roads 
where cheaper construction is necessary 
“by mixing clay or ordinary soil with 
bituminous materials.” If it is possible 
to build a low-cost good road by mixing 
tar or asphaltum oils with the clay, sand, 
gravel or mud of the ordinary dirt road, 
the news is important, if true, and it is 
news to us at least. So far as generally 
recorded experience goes, it is pretty 
well known that the so called “oiled high- 
way” in which California asphaltum oils 
were mixed with ordinary earth has not 
shown any such durability as was claimed 
for it when a considerable mileage was 
built in this way in southern California 
a dozen years or so ago. 

Another very interesting paragraph of 
the commission’s report is worth quoting 
in full as follows: 


So far as is practical, a five-year main- 
tenance bond is to be required on all the 
best classes of construction. This will 
have a tendency not only to reduce the 
future maintenance cost, but will also 
cause more careful construction. 


As our readers know, the question as 
to the wisdom of exacting a bond for 
maintenance from street-paving contract- 
ors has been pretty well threshed out by 
engineers and the consensus of opinion is 
strongly against the requirement of such 
a bond. If this is true on city street pave- 
ments made of such permanent materials 
as stone block, brick, asphalt, etc., how 
about requiring a five-year maintenance 
bond on the comparatively perishable ma- 
terials which are necessarily used in 
construction of country roads? The com- 
mission apparently intends to let con- 
traets this coming season for its proposed 
concrete bituminous-top highway. How 
many times will the contractor have to 
renew that bituminous top surface during 
the period of his five-year maintenance 
bond and how much will he have to add 
to his bid for construction on this ac- 
count? The answers to these questions 
will be exceedingly interesting to engi- 
neers. 

We wish the section of the report 
which relates to New York’s present ex- 
penditure for maintenance of its new 
state roads could be carefully and intelli- 
gently studied by the agitators who are 
working for enormous bond issues to be 
spent on good road construction and who 
are wholly overlooking the necessary cost 
of maintaining such roads and the limits 
of the ability of the various communities 
to stand the necessary taxation. The 
fallacy which continually crops up in 
“good road” literature is that a good road 
once built requires comparatively little 
expenditure for its maintenance. The 
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people who are voting millions of dollars 
in bonds to run 10, 20, 30 or 40 years for 
state and county highway construction do 
not realize that they will lave to pay not 
only the interest on these bonds and the 
sinking-fund charges for their eventual 
payment, but also a very large sum for 
maintenance. In 1910, New York had 
2123 miles of new state roads to main- 
tain, and it expended on maintenance 
alone on these roads an average of $1001 
per mile. During 1911, the maintenance 
work was cut down so that only $1,000,000 
was spent, but the result is that the roads 
are now badly worn and require imme- 
diate attention to save them from de- 
struction. The commission says there are 
200 miles of roads which need resurfac- 
ing and about 1000 miles which need a 
light top course of fine stone or gravel 
and oil treatment. The commission re- 
quests an appropriation of nearly $3,000,- 
000 for maintenance alone during the 
year to be expended on 3151 miles of 
road, or an average cost per mile of 
$926. 

It is little short of childish to argue, as 
has been done, that the reason for the 
heavy cost of road maintenance in the 
state of New York is because the work ol 
construction was not well done in the past 
or because improper methods of con- 
struction were adopted. Whatever the 
faults and failings may have been on 
past highway work in New York, the fact 
is that the experience of New York in 
high cost of maintenance of good roads is 
the experience of all other states which 
have embarked on good road construc- 
tion and of European countries as well. 

The good road enthusiasts, who think 
that it costs nothing to maintain a good 
road once built, or who expect that pres- 
ent expenditures on road maintenance 
will be reduced by macadamizing all 
highways, should be interested to know 
that in England, where practically all 
public highways are macadamized, the 
cost of road maintenance in the last year 
for which figures have been published, 
was in the neighborhood of $65,000,000. 

As every highway engineer knows, the 
cost of road maintenance everywhere has 
been doubled and quadrupled by the com- 
ing of the motor vehicle; and the end is 
not yet. If conditions are bad in Eng- 
land, they are far worse here, where lar- 
ger means and greater extravagance 
make the number of automobiles in use 
far greater than on English highways. 

Further than this, English statesmen 
have been wise enough to see the neces- 
sity of limiting the burden placed on their 
improved roads and a law has been in 
force there for several years limiting the 
loads which may be carried on motor 
trucks and the speed at which they may 
be run. | 

There is no more important passage in 
the New York commission’s report before 
us than that in which it urges that laws 
should be enacted by the Legislature fix- 


























































































eminsipiet ess pon ate mae een nee 























aes ales poet a a ee 


412 


ing limits of loads and speeds for motor 
vehicles in New York. The commission 
says that loads are being hauled on motor 
trucks in various parts of the state which 
no road can withstand and that instance 
after instance can be cited where sec- 
tions of the state highways have been 
practically destroyed by this abuse. 
Regular freight lines of motor trucks 
have been established between large 
towns and the only limit of loading of 
these trucks is the limit which the vehicle 
itself can carry. Until some barrier is 
erected against the destruction of roads 
by these means, to expend the taxpayers’ 
money on good road construction and 
maintenance is very much like pouring 
water into a sieve. 


A Plea for Common Sense in 
State Control of Sewage 
Disposal 


Four of the most eminent consulting 
sanitary engineers of the United States 
have united as one man to hold, in ef- 
fect, that the Pennsylvania Department of 
Health assumed an unwarrantably radical 
if not a quixotic position when it or- 
dered the city of Pittsburg to submit 
plans for separating its sewage from its 
storm-water drainage and for purifying 
the sewage to a drinking-water standard 
before discharging it into the Ohio River. 
(See abstracts of Pittsburg sewage 
disposal reports elsewhere in this issue). 

There is reason to believe that the city 
authorities of Pittsburg will: adopt the 
recommendations of these engineers, as 
has already been done by one of its en- 
gineer-officials, and that thus the Penn- 
sylvania Department of Health will have 
to recede from its radical position or else 
enter into a legal conflict with the sec- 
ond largest city of the state. If it takes 
the latter course it will doubtless have 
more than one city to fight, for the de- 
partment has issued scores of orders call- 
ing on other cities and boroughs to file 
plans for sewage-treatment works. 

Even Philadelphia is under such or- 
ders, and, judging from the experiments 
it has made on sewage treatment, has in- 
terpreted the orders to mean purification 
of its sewage to a high standard even 
though the Delaware River, an arm of the 
sea, is at its doors. Already the city of 
Meadville has considered .the matter of 
contesting the legality of like orders is- 
sued against it, but having secured an ex- 
tension of time for filing its plans it has 
decided first to try to get relief from 
the state legislature when it meets in 
1913. 

The Pittsburg and Meadville authori- 
ties urge that they could not build the 
works evidently demanded by the State 
Department of Health without exceeding 
their debt limit, and thus breaking one 
law in order to obey another. 
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The same condition, we understand, 
confronts other Pennsylvania cities under 
these orders. In fact, it was early recog- 
nized that the Pennsylvania sewage-puri- 
fication campaign created a serious finan- 
cial problem. If we remember rightly,a bill 
was introduced in the Pennsylvania Leg- 
islature a few years ago providing for 
state aid to such municipalities as were 
financially unable to carry out the or- 
ders of the State Health Department, and 
authorizing the State Department of 
Health to do the necessary engineering 
work. 

Without state financial aid there ap- 
pears to be only two ways of providing 
funds: for the wholesale sewage puri- 
fication on which the Pennsylvania State 
Department of Health has set its heart 
and for which it is risking its future use- 
fulness: either municipalities must be 
permitted to issue sewage works bonds in 
excess of their debt limit or they must 
farm out their sewage and sewage dis- 
posal systems to franchise companies. 

We have been told by a Pennsylvania 
engineer who is in a position to be well 
informed that private interests kindly 
stand ready to step into the breach and 
provide sewage purification on either a 
franchise or yearly rental plan—the latter 
has already been done at Reading. We 
cannot at this time discuss the wisdom of 
farming out such sanitary works, fur- 
ther than to say that sewerage systems and 
sewage-purification plants are about the 
last class of municipal undertakings 
which any hard-pressed city would turn 
over to a private company, so that such 
propositions in Pennsylvania show the ex- 
tremes toward which the municipalities of 
the state are being pushed by its central 
health department. 

In passing, another aspect of the 
Pennsylvania sew&ge-disposal situation 
may be mentioned. We have never be- 
lieved that Philadelphia, Pittsburg and 
other municipalities would ever actually 
carry out the plans for elaborate sewage- 
purification works demanded by the State 
Department of Health unless through a 
direct or tacit alliance between the city 
authorities and political contractors. It 
has been through just such an alliance 
as this that unnecessarily large or ex- 
travagantly expensive public works have 
been carried out at Philadelphia, until 
now, if the local press of that city can be 
trusted, it is in a serious financial con- 
dition. 

The Pittsburg authorities, we are giad 
to see, have put the interests of the city 
at large above those of the political and 
contracting interests. With a reform 
mayor and director of public works at the 
head of the government of Philadelphia 
that city may also be expected to come 
out flat-footedly against any heavy out- 
lays for sewage purification, unless rec- 
ommended by disinterested sewage-dis- 
posal experts after careful investigation. 

In justice to the State Department of 
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Heal.h of Pennsylvania, we take p! 
ure in saying that we do not for a 
ment believe that it is in alliance 
either sewage franchise seekers 0; 
litical contractors. But it appears to 
been working to the advantage of | 
besides building up, or trying to build 

a system of absolute control of | 
sewage disposal unparalleled elsewher 
the world. This, combined with the a; 
of engineers and medical health officc;; 
in the employ or under the contro! of ; 
Department, makes one shudder to think 
of the force it may become for politica! 
corruption whenever the present head 
the Department is replaced by a typical 
political apointee. 

We believe that the numerous Pennsy!- 
vania sewage-purification orders have 
been issued with the single-minded pur- 
pose of protecting the health of the 
people of the state, and that the radical! 
and quixotic character of some of them 
has been due to a misconception of the 
sewage-disposal problem as a whole; :‘o 
superficial studies of local conditions 
prior to the issuing of orders which put 
municipalities to a large expense for 
making plans that may never be needed; 
to a general disregard of other needs than 
sewage disposal in a given city, some of 
which may more vitally affect health 
than does sewage disposal in certain 
cases; and to a failure to recognize the 
fact that the rights of the city affected 
by a sewage-disposal order deserve con- 
sideration equally with those of the com- 
munities or individuals for whose benefit 
the orders are issued. 

It is scarcely necessary to enlarge up- 
on any of these points, because they are 
all made so evident by the Pittsburg re 
ports, which we have already mentioned 
as appearing in abstract elsewhere in this 
issue. 

Special attention may be called, how- 
ever, to the apparent intention of the 
Department to force a population of a 
million to attempt the removal of dis- 
ease germs from their sewage at an 
expense of fifty million dollars (we vse 
round numbers) in order to afford a 
questionable protection to the water sup- 
plies of a hundred thousand people, 
which supplies perhaps represent an in- 
vestment of three million dollars. These 
water supplies are not taken directly 
from the river which receives the sew- 
age in question, and could be rendered 
practically sterile at a slight annual ex- 
pense, or could be replaced by supplies 
from other sources at a small fracticn 
of the cost of separating and purifyirg 
the sewage of Pittsburg and vicinity. 

If it be urged that the city of Pitts- 
burg has not been ordered to spend a 
dollar for sewage purification, but mere- 
ly to study the problem and submit plans 
to the State Department of Health, then 
it may be asked what warrant the De- 
partment had for compelling the city to go 
to so much trouble and expense when, as 
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rs. Hazen, Whipple, Stearns and 
1, all agree, there is no occasion 
tever for any radical changes in sew- 
disposal at Pittsburg? 

The hundred pages of typewritten mat- 

r comprising the “permits” under the 
-onditions of which sewage-purification 
rians were demanded contained little, 1n- 
jeed, to show either that sewage purifica- 
tion could be rightly demanded or that 
, thorough-going engineering study of? 
the prevailing conditions had been made 
by the Department. 

The Pennsylvania Department of 
Health, although headed by a man of 
unusual scientific attainments and having 
a large engineering force, seems to have 
joined blindly in what may be termed the 
doctors’ or physicians’ campaign against 
the discharge of untreated sewage into 
streams, with little or no regard to the 
local physical and financial conditions, 
which may profoundly affect each case. 
Fortunately, the Pennsylvania department 
has not yet gone *far beyond calling for 
plans for sewage furification and, of 
course, it will never make itself so 
ridiculous as to issue a blanket order for 
all sewered municipalities to put in 
either septic tanks or filter beds, as did 
the Minnesota Board of Health some 
years ago. 

The Pennsylvania Department has 
aligned itself in part, but not yet wholly, 
with the principles of “The New Public 
Health,” so well set forth by Dr. H. W. 
Hill, elsewhere in this issue. That is, it 
seeks to control the causes which spread 
disease, instead of campaigning against 
mere filth or odors or offenses to the 
eye; but, if its Pittsburg sewage-disposal 
order is a fair sample, it needs to temper 
the ideal theories of the scientific labora- 
tory with the practical experience of the 
engineer and the financier, and gain a 
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conception of relative needs and values. 
We do not mean by this that money is 
above life and health, but rather that 
when there are so many more demands 
for direct and indirect health-protective 
work than our cities seem to be able to 
meet, none of them should be contented 
with only a cent’s worth of health pro- 
tection for a dollar of outlay, when, if the 
money were wisely used, the return 
would be dollar for dollar. 

Two important suggestions not already 
mentioned may be offered before we 
close. The first one is that the state 
boards and departments of health through- 
out the country, in whose hands addition- 
al powers over water supplies and sew- 
age disposal are being placed every year, 
should use those powers with the utmost 
caution, and only in accordance with the 
soundest engineering advice the country 
affords. We use engineering here in a 
sufficiently broad sense to include all the 
teachings of bacteriology, prontozoalogy, 
chemistry, medicine and epidemiology, as 
regards the relation between sewage dis- 
posal, water supply and disease. Few 
state departments of health come near 
this standard as yet, while some of them 
are still in that blissfully ignorant stage 
which régards the septic tank as the one 
and only thing needful to prevent either a 
local nuisance or the spread of typhoid 
through sewage. 

Our other suggestion is that if state 
departments of health are to be given 
enlarged powers over water supplies and 
sewage disposal, or to exercise any such 
powers, they should be composed of men 
competent as experts to deal with the en- 
gineering questions which govern the 
proper decision of water-supply and sew- 
age-disposal questions. These questions 
should be decided by engineers, not by 
physicians. Massachusetts has done 
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more than any other state in the Union 
to protect its public water supplies, and 
its work has been done under the direc- 
tion and advice of engineers. This is 
largely the case in other states which 
have embarked on state control of water 
supplies and sewage disposal. Too often, 
however, the engineer does not have a 
direct voice in the final decision of these 
departments, but is merely a paid servant 
or adviser, even if, as is not always the 
case, his advice is held in high esteem 
and generally followed. 

For the welfare of Pennsylvania and 
for the general advancement of water- 
and health-protection work everywhere, 
it is to be hoped that the Pennsylvania 
and other state health departments will 
take the Pittsburg experience as a lesson, 
and will base future orders for sewage- 
purification works or plans on a rational 
conception of the sewage-disposal and 
water-supply problems, and the relation 
of expenditures for either toward the 
other and toward other municipal needs; 
not forgetting that they exist to safeguard 
the rights of the city under orders, as 
well as those of the communities which 
they are primarily aiming to protect. 

Finally, the Pittsburg reports, with the 
remarkable series of reports on sewage 
treatment at Rochester, N. Y. (see ow 
issue of Aug. 11, 1910, for lengthy ab- 
stract and editorial comment), by Emil 
Kuichling, Allen Hazen, X. H. Good- 
nough, F. H. Snow and Theodore Horton, 
will long be landmarks in the history of 
sewage disposal. They show the sanitary 
engineer as a true and the greatest of 
conservationists, zealous to safeguard 
health and prolong life, but sparing no 
pains to see that each dollar is spent to 
the best advantage, in accordance with 
the fundamental principles of sanitary 
science. 





A Scarifying Attachment for 
Steam Road Rollers 


The scheme shown in the accompany- 
ing figure is intended to supplant the use 
of spikes on the rear wheels of a road 
roller in breaking up the surface for re- 
pair. With the use of spikes in the 
wheels two separate strips are scarified 
and it is necessary to run over the road 
several times. This device is as wide 
as the roller and opens up a single broad 
strip of pavement. 

The attachment is built to, and made 
a part of, the roller. Nine heavy spikes 
are attached to the front of a heavy Z 
bar, which is connected by strong rods 
to the rear axle, on which all the pulling 
Stress comes. The shape of the spikes 
is such that as the roller travels forward 
they are drawn into the grouni\, tearing 
and breaking it up to a sufficient depth 
to leave the whole mass loose and in 
condition te be easily shaped up by a 
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THE HuBeR SCARIFIER FOR STEAM ROAD 
ROLLERS 


grader. When not in use, the spikes are 
carried clear of the ground and high 
enough so that they do not interfere with 
any other use of the roller. 

The scarifier bar is raised and lowered 
by admitting steam to a double-acting 
cylinder, the piston of which moves a 


crosshead on the end of the long arm of 
a-betl-crank lever. The control valve is 
operated from the engineman’s platform. 

The spikes are held in the ground by 
steam pressure; this gives a desirable 
cushioning. If rock should be encount- 
ered this cushion allows the spikes to 
lift enough to pass over without break- 
ing the device or injuring the roller. The 
steam pressure causes the scarifier to 
follow an uneven road surface and it is 
claimed that a constant depth of pene- 
tration is secured. 

Naturally, a roller with this scarifier 
must be built with greater tractive power 
than required for simple rolling; the en- 
gine used is rated at 16 hp. at low steam 
pressure, but its capacity can be raised 
greatly by bringing up the boiler pres- 
sure. 

This scarifier is made by the Huber 
Manufacturing Co., of Marion, Ohio, 
from whom these details have been re- 
ceived. 
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Failure of A Log and Earth 
Fill Dam at Union Bay, B.C. 
By A. K, MITCHELL* 


On Feb. 10, 1912, as a result of the 
failure of an earth and timber dam on a 
creek emptying into the Straits of 
Georgia, a considerable part of the set- 
tlement at Union Bay, B. C., was entirely 
washed out, one Japanese laborer was 
drowned and property estimated at $50,- 
000 was destroyed. The flood occurred at 
5 o’clock in the afternoon when many of 
the inhabitants were just returning from 
work, and it is due solely to this fact that 
the loss of life was so small. The gov- 
ernment telegraph office and about fifty 
shacks belonging to Chinese and Japan- 
ese were swept out to sea, several other 
buildings were irreparably injured, and 


Fic. 1. PLAN oF UNION Bay DAM OF THE 
CANADIAN COLLIERIES, LTp. FAILED 
Fes. 10, 1912 


part of the railroad track was under- 
mined. Many houses caught fire as they 
were carried out into the bay, their occu- 
pants with them, and it was the light of 
these which guided the boats in the work 
of rescue until late into the night. 

Union Bay is situated on the east coast 
of Vancouver Island some 60 miles north 
by automobile road from Nanaimo, and 
is the shipping point of the Cumberland 
and Union mines of the Canadian Col- 
lieries, Ltd., which were recently pur- 
chased from the Dunsmuir estate by Sir 
William MacKenzie. The large coal 
washing and screening plant and the 
wharves and bunkers at Union Bay are 
connected with the mines by a standard- 
gage railway owned and operated by the 
company. The product of the mines is 
the best steaming coal mined on the 
Coast, and a ready market is found for 
the 3000-ton daily output. Many ships, 
among them those of the Canadian Pa- 
cific Ry. Co.’s Australian line and the 
Blue Funnel line, put into Union Bay to 
coal, and the majority of others touch- 
ing at Vancouver use coal which is 
shipped across by scows. Furthermore, 
there is always a large direct shipping 
to American and Mexican Pacific ports. 


*Canavan & Mitchell, Civil Engineers, 
Pemberton Block, Vancouver, B. C. 
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Water for coal washing and power at 
the Union Bay plant is obtained from a 
lake 600 ft. above sea level and four 
miles up the stream flowing through the 
town, which is locally termed “Washer 
Creek.” Some four or five years ago the 
company laid a steel pipe line to the lake 
and to conserve the winter run-off, built 
a dam (Fig. 1) raising the lake 18 ft. 
and giving a storage capacity of approxi- 
mately 6000 acre ft. The down-stream 
face (Fig. 2) was composed of two walls 
of flattened 24-in. logs, spaced 5 ft. c. to 
c. by small cross pieces, and built up by 
laying one timber upon another and drift- 
ing them together by occasional 2-in. 
wooden pins. This structure was filled 
with earth. It extended up to elev. 17, 
above which rose a 1 to 1 earth slope to 
a 3-ft. crest at elev. 20. Along the crest 
was laid a longitudinal capping of small 
logs which had no apparent function. 
From the crest to the water toe the earth 
sloped on an average of 144 to 1. Buried 
within the earth fill of the central sec- 
tion which went out was a 10-ft. crib of 
15-in. round logs in 10-ft. squares, just 
in front of the heavy timber backing, but 
having no connection with it. 

The spillway (Fig. 3) located in one of 
the wings which remained intact, con- 
sisted of a plank structure 15 ft. in width 
and 3 ft. in depth, with a central portion 
half as wide and 2 ft. deeper. A middle 
post divided the whole section and per- 
mitted the use of shorter flashboards, 
which fitted into guides made of small 
rolled angles. 

The main dam extended 170 ft. across 
the lowest part of the valley and was 
flanked by wing dams, eack making an 
interior angle of 135° on the water side. 
These were of the same construction with 
the exception of the omission of the crib 
buried within the fill. The junctions of 
the timber back of the main dam and 
the wings was effected by simply rest- 
ing the upstream side of each wall of the 
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At the head of the 12-in. pipe y 
rectangular log well, built into the 
just in front of the timber backing. 
was furnished with a gate and a s 
leading through the earth toe. 

The writer reached Union Bay on 
afternoon of Feb. 12, 48 hours after 
failure. Everything in the V-sha, 
mouth of the creek between the be 
slopes and the beach was swept clea: 
the flood, and practically nothing 
mained but the railroad trestle to ; 
wharf bunkers, which was of very hea 
construction, and the coal washer itse! 
which was too high to be damaged. 1 
residents reported the advent of the flood 
as a 10-ft. wall of water 500 ft. wide ar 
the upper end of the town, which gave 
minute’s warning by its roar farther up 
the stream. It is said that the flood con- 
tinued at its maximum intensity for hal{ 
an hour after 5 p.m., and that after two 
hours it was mostly over, although at 1( 
o’clock the creek was still swollen. As. 
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Fic, 3. REAR VIEW OF SPILLWAY, SHOWING 
FLASHBOARDS IN POSITION AT TIME 
OF FAILURE 


suming the total reservoir capacity at 
6000 acre ft. and that 5000 acre ft. 
reached the town in the first two hours, 
the average flow during that time must 
have been 30,000 cu.ft. per sec., and the 
peak of the wave perhaps 50,000. The 
maximum normal winter flow of the creek 
at the town is probably never more than 
75 sec. ft. 
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former behind the beveled ends of those 
of the latter, no bond of any kind being 
provided (Fig. 4). 

The dam timbers rested directly on 
hardpan and conglomerate only a foot 
below the natural lake level, and there 
was no evidence, after the failure, of any 
attempt to bond them with the founda- 
tion. 


Above the town along the cafion the 
evidence of the size and force of the 
wave was most striking. Great Douglas 
firs had been uprooted and piled into 
enormous jams extending from side to 
side of the gulch. The substructure of a 
high timber trestle carrying a logging 
railroad across the valley had gone out, 
leaving only the track suspended by the 
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‘js. Where the creek bed was in earth 

i gravel it had been scoured many feet 

iceper. A quarter of a mile below the 
ike appeared the first pieces of the 
ébris of the dam; a whole section of the 
mber backing which had been left by 
he flood 25 ft. above the stream bed. 
lust above this point the pipe line joins 
the course of the creek and sections of it 
were entirely gone. 

Most of the dam timbers lay scattered 
irregularly within 100 ft. of the site. The 
whole central section, 170 ft. in length, 
had gone out, leaving only the gate well 
and the lower courses of part of the 
buried front crib. At the end opposite the 
spillway wing, a section of the timber 
backing had been turned through an 
angle of 90° and lay longitudinally just 
below the end of the wing dam, appar- 
ently having turned upon that as a pivot. 
In few cases did one timber remain on 
top of another, as most of the wooden 
drift pins were snapped or sheared. 
Furthermore, examination of the timbers 
showed that only about half of the holes 
bored to receive these pins had ever had 
the pins driven into them. 
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Fic. 4. ENLARGED PLAN OF CorNER Dk- 
TAIL OF DAM 


Lying on the earth slope on the ‘lake 
side of the spillway was a mass of logs 
and brush, which had evidently subsided 
there after the lowering of the lake due 
to the dam’s rupture. The top of the 
rigid flashboards being but 2 ft. below the 
top and the spillway being obstructed by 
the middle post and top cross-bar, it 
could have taken but little stoppage from 
floating débris to have raised the water 
level to a point dangerously near the 
crest, if, indeed, overtopping of the earth 
crown at some point slightly lower than 
the wings did not actually occur. On the 
day of the writer’s visit the discharge 
from the lake through the break was ap- 
proximately 12 sec.ft., but during the day 
preceding the failure it is reported to 
have rained heavily, and the influx to the 
reservoir must therefore have been con- 
siderably greater than this. The draft 
through the 12-in. pipe must have been 
so small as to be nearly negligible. 

It is the writer’s opinion that overtop- 
ping of the central portion of the dam 
was the cause of incipient failure, and 
that the semiporous, narrow-crested, and 
Steep-sloped earth fill sloughed cff at 
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once to the level of the top of the tim- 
ber -backing. This latter was then sub- 
jected to practically full hydrostatic pres- 
sure, and being in itself unstable and 
poorly joined and anchored, immediately 
went out by a combination of overturn- 
ing as a whole and by the sliding of its 
courses one upon another and upon the 
bottom. If this opinion be correct, the 
presence of an attendant to remove the 
flashboards would have prevented the 
failure. 

The wonder is not so much how the 
dam failed as rather how it ever before 
could have remained intact with the 
reservoir full. The vertical timber back 
was a great point of weakness, and proba- 
bly only the leaking through it of the 
water which filtered through the earth 
prevented its being subjected to enough 
pressure to overturn it or push it out. 
The buried crib was absolutely useless. 
The earth fill was of wretched surface 
scrapings and apparently no attempt had 
been made to deposit it properly or to 
thoroughly compact it. Aside from the 
danger of overtopping due to the inade- 
quate and obstructed spillway, the struc- 
ture as a whole presented a ludicrous 
example of a dam which would have been 
more stable if the front and rear faces 
had been reversed. 

This failure may not be as instructive 
from an engineering point of view as one 
of a large masonry dam, yet the volume 
of water released was not inconsiderable, 
and had it occurred at night at least a 
hundred lives might have been sacrificed 
to inexcusable ignorance and carelessness 
in the design and construction of a gen- 
eral class of structure, which, for many 
reasons, will long continue to be common 
in new and timbered districts. 
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The Failure of the Spang- 
Chalfant Reinforced-Con- 
crete Building, Pitts- 
burg, Penn. 


On Feb. 19, 1912, about 10 a.m., a por- 
tion of a three-story reinforced-concrete 
building under construction as a part of 
the plant of the Spang Chalfant Co., Inc., 
at Etna, a suburb of Pittsburg, Penn., col- 
lapsed after some warning noises that 
caused most of the workmen to seek a 
place of safety. Four men were caught 
in the fall and were seriously injured, but 
fortunately, contrary to early reports, no 
one was killed outright. 

At our request, Messrs. Irvin & With- 
erow, of Pittsburg, the designing engineers 
of the building, have forwarded us a brief 
statement of the design of the building 
and the conditions precedent to its col- 
lapse. We print this below, together with 
another account of the collapse, prepared 
for us by Edward Godfrey, a structural 
engineer of Pittsburg. The halftones 
which are reproduced herewith are from 
photographs furnished us by Mr. Godfrey. 


IRVIN & WITHEROW’s STATEMENT 


The building under construction for 
the Spang Chalfant Co., Inc., in the Bor- 
ough of Etna, Penn., near Pittsburg, 
fronts on Bridge St., and is approximately 
467 ft. long and 100 ft. wide, with an ell 
142 ft. long and 100 ft. wide at one 
corner. The main portion of the building 
fronting on Bridge St. is principally of 
reinforced concrete two stories high. Be- 
ginning at the northwest corner the first 
80 ft. has a full second floor. That por- 
tion in immediate connection with this 
and extending southeast for approxi- 





Fic. 1. View SHowING West Sipe oF COLLAPSED REINFORCED-CONCRETE 
BUILDING, ETNA, PENN. 


(Note thickness of cinder fill on the collapsed roof.) 
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mately 300 ft. has a two-story balcony, 
25 ft. wide, extending entirely around, 
while the interior portion, 50 ft. in width, 
is spanned by steel trusses on top of 
which there is a concrete roof slab. The 
final 80 ft. is directly connected to the 
preceding section, but is entirely of rein- 
forced concrete, three stories in height, 
and is to be used as an office building. 
This entire building rests on concrete 
piles varying in length from 23 to 42 ft. 
The piles are of the molded-in-place 
variety. 

Plans and specifications for the entire 
work, as well as all details for structural 
steel and reinforced-concrete, were pre- 
pared by Irvin & Witherow, engineers, 
Keystone Building, Pittsburg, Penn. 

On Feb. 19, 1912, at about 9:30 o’clock 
in the morning, the southeastern portion 
of the building, known as the office build- 
ing, collapsed. This section fronts on 
Bridge St. 80 ft. and is 100 ft. deep. It 
is entirely of concrete construction, three 
stories high. That is, the first floor is 
directly on the ground except in the rear, 
where there is a 50x60-ft. basement. The 
column spacing is 20x25 ft. The base- 
ment has a depth of 8 ft. 10 in.; first to 
second floor, 20 ft. 6 in.; second to third 
floor, 13 ft. 6 in., and third floor to roof, 
13 ft. 6 in. The roof is flat or level and 
the drainage obtained by a cinder fill 
sloped from front to rear. The maximum 
cinder fill is 26 in. 

An examination of the premises about 
two hours after the failure showed that 
the cinder fill was frozen solid. Cakes 
which had fallen approximately 50 ft. 
were found from 12 to 20 in. in thick- 
ness, and containing from 80 to 100 sq.ft. 

Portions of the roof slab, beams and 
columns were found which could be 
broken with the hand and kicked apart 
with the foot. Fractures of these parts 
showed no broken pebbles. The concrete 
in smajil sections was mushy, wet and 
soft. New fractures of heavy sections 
showed small crystals of ice on the in- 
terior. Samples taken at this time and 
kept in the office until Feb. 26, 1912, con- 
taining about 100 cu.in., could be broken 
with the hands. 

The roof concrete was poured from two 
to four days before Christmas, and the 
cinder fill was deposited about Jan. 10, 
1912. The centering had all been practi- 
cally removed, but a few props remained 
in the second and third floors. The 
weather had been continually very cold 
from the time of pouring until Feb. 16, 
when a heavy thaw set in. 

The majority of the material fell in- 
ward and the columns still standing all 
point approximately to a common center. 
The columns still standing show the coni- 
cal fracture. The reinforcing steel was 
of the medium open-hearth variety, and 
shows some remarkable twists and bends. 
In no case yet discovered has the steel 
been stretched beyond the elastic limit. 
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Every indication so far shows that the 
second and third floors were satisfactory 
and substantial and that the collapse was 
due to the failure of the roof, the fall- 
ing of which carried with it the third and 
second floors. From indications and re- 
ports from men on the work, it is proba- 
ble that the roof columns failed first. 

The design was in accordance with the 
usual and standard practice, principally 
of mechanical bond bars. Columns all 
contained from four to eight bars laced 
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Mr. GODFREY’s REPORT 

The failure was in the three-story 
tion of a nearly completed structure 
erected for the Spang Chalfant Co.. 
in Etna, a suburb of Pittsburg. Thi: 
tion of the building was to be used 
office building by the owners, on 
whose shops adjoins and forms par 
the same structure. The contractors 
B. A. Groah & Co., of Pittsburg, and 
architects Irvin & Witherow, also 
Pittsburg. C. R. Irvin, of this firm. 


Fic. 2. VIEw OF JUNCTURE OF SHOP AND COLLAPSED OFFICE BUILDING 


(Column inclosed 


every 12 in. with No. 3 wire. Roof col- 
umns were 12x14 in. Girders were 14x26 
in., spanning 25 ft. The slab was an 
arch spanning from girder to girder 4 in. 
at the crown, and 12 in. at the haunch 
and amply reinforced. The design of the 
office portion was similar to the balance 
of the work: The balance of the work, 
380x100 ft., is partially occupied, and is 
proving satisfactory. Since the failure 
the design has been carefully checked by 
the engineers, Irvin & Witherow, as well 
as by independent outside engineers of 
wide experience, and all have agreed that 
the design is absolutely satisfactory and 
stable. 


in circle broken.) 


signed the reinforced-concrete work. 
The portion of the building which col- 
lapsed was about 100 ft. square. Fig. 1, 
herewith, shows the west side of the 
building. The collapse occurred on Feb. 
19, at about 10 a.m. Some warning 
noises were heard very shortly before 
the collapse, so that some of the work- 
men had time to escape. Four men were 
severely injured. Others had narrow 
escapes. The wreck is complete as re- 
gards the office portion of the building. 
The slabs and girders were of rein- 
forced concrete. The reinforcement con- 
sisted of Kahn trussed bars and Kahn 
deformed rods. The col:mns were con- 
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-te shafts with slender rods near the 

ners. Kahn deformed rods were used 

ere also. 

Parts of the forms were still in place 

ier the roof slab. Lagging can be seen 

many places still in contact with the 
of slab; also parts of the beam boxes 
-ti]] surround the beams in some cases. 
The writer was informed, however, that 
most of the forms had been removed. 

The floors and roof consisted of wide- 
span slabs on girders. These slabs were 
thin at the middle of span and thick at 
the girders, doubtless so designed for 
cantilever or arch action. 

There was a large amount of weight at 
the roof level. . Cinder fill was used to 
give the roof a slope. This fill reached a 
depth of about 2 ft. in parts of the roof. 
The cornice was quite massive. The roof 
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The failure must have been at or above 
the second floor, for most of the columns 
remain upright, though not vertical, to 
this height. Nothing remains above this 
level except the parts still attached to the 
portion of the building which did not col- 
lapse. 

There are three phases of weakness 
that are strongly in evidence. These are 
weak concrete, weak attachment of gir- 
ders to columns, and weak columns. 

The part played in the wreck by weak 
concrete would depend upon the number 
of props that were still in place. The 
roof concrete is far from being hard 
enough to be self supporting. - 

The weak attachment of girders to col- 
umns shows-up in the apparent ease with 
which girders and columns parted com- 
pany. The interior columns which are 





Fic. 3. View OF CorNeR OF COLLAPSED BUILDING, SHOWING TyPICAL CoLUMN 
FRACTURE 


covering was not placed and the cinder 
fill was water soaked and partially frozen. 
There was no snow or ice over the cin- 
ders, but there was some ice overlying 
the slab that had evidently been there 
when the cinders were put down. 

The collapse occurred soon after the 
beginning of comparatively mild weather 
which followed a long period of low tem- 
perature. 

The last of the concrete was poured 
a day or two before Christmas. The 
weather since that date has been almost 
continuously below freezing; on several 
occasions it has been below zero. Little 
is said to have been done in the way of 
heating the building. While in some 
Parts the concrete is hard and strong, in 
others it is weak. 





standing are stripped bare of any sign of 
girder attachment. The girders which 
framed into wall columns are sheared off 
and show a few short ends of rods pro- 
jecting. 

The columns of this building were 
shafts of concrete with slender rods in 
them. It is easy to imagine that the 
noises heard before the failure were pro- 
duced by chunks of concrete breaking off 
the corners of the columns, where there 
was nothing to hold them on but tension 
in concrete and where there was a slen- 
der rod in compression to shove them off. 
The hardened “skin” of the concrete 
would be the first to receive the compres- 
sion. A typical rounded end of a frac- 
tured column can be seen in Fig. 3. Some 
of the slender rods are curled up in fan- 
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tastic shapes, illustrating what a straight 
line will do when it is called upon to act 
as a column. 

One of the most significant features of 
the wreck is located some 60 or 80 ft. 
away from the wreck itself. As stated, 
the wrecked portion adjoins a shop build- 
ing (Fig. 2). This building has outer 
columns supporting a gallery or second 
floor and the roof. There is large win- 
dow space in the sides. The column at 
the corner of the wrecked portion, acting 
to support both office building and shop, 
was, of course, badly damaged, though 
it is in place for its full height. (In Fig. 
2, taken four days after the wreck oc- 
curred, this column has been torn down.) 
The next two columns, away from the 
wreck, are apparently perfectly sound. 
The next column failed at about the mid- 
dle of its height by bulging, at the loca- 
tion marked by a circle on Fig. 2. It did 
not let down its load nor break the win- 
dows, but it is evidently broken in two, 
showing the fracture on both inside and 
outside of the building. This column was 
put in last summer and is thoroughly 
seasoned. It must have failed from the 
quaking of the earth, for it has no con- 
nection with the wreck except through the 
medium of apparently sound structure 
and earth. 

The side girders of a stairway also 
located some distance from the wrecked 
portion cracked near the supports. 


A Tornado in Arkansas, Feb. 25, dev- 


astated portions of Lincoln, Jefferson 
and Arkansas Counties. Reports state 
that ten persons were killed and 25 


Others severely hurt. 

A Boller Explosion at Bond, Miss., Feb. 
19, wrecked the plant of the Bond Lum- 
ber Co. Four men were killed and two 
others injured. 


A Mine Fire at Lehigh, Okla., started, 


Feb. 22, in mine No. 5 of the Western 
Coal & Mining Co. All but nine of the 
170 men in the mine were gotten out 
alive, and eight dead bodies were 


brought out by rescue parties. 


A Rear Collision tn the Hoosac Tun- 
nel, Feb. 20, on the Fitchburg division 
of the Boston & Maine R.R., caused the 
death of four trainmen and put a stop 
to all traffic through the tunnel for a 
number of days. The accident occurred 
about 2500 ft. from the east portal. A 
freight train of 32 cars was stopped at 
this point for some reason and a flag- 
man was sent back to warn a passenger 


train following. The passenger train 
stopped, took on the flagman and pro- 
ceeded at reduced speed. For some 


cause not yet ascertained, the passenger 
train, instead of stopping collided with 
the caboose of the freight. 

The electric locomotive of the pas- 
senger train and the freight caboose 
were wrecked. Fire started in the 
wreckage and spread to ether cars of 
the freight train. The passenger train 
was saved by backing it out of the tun- 
nel, which was done by the steam loco- 
motive behind the electric. It is the 
Practice to haul passenger trains 
through the tunnel with the steam lo- 
comotive attached. The fire continued 
for two or three days. Attempts to ex- 
tinguish it with apparatus taken into 
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the tunnel from North Adams, Mass., 
Were unsuccessful on account of the in- 
tense heat and dense smoke in the tun- 
nel. It is reported that the tunnel roof 
was heavily damaged by falls of rock 
occasioned by the heat. The origin of 
the fire, according to one report, was 
not from an electrical short-circuit, but 
from a coal stove in the freight caboose. 


An Unprecedentedly High Wind was 
recorded in New York City on Feb. 22, 
1912. Starting about 12:30 a.m., with 
sudden gusts from the northwest, it 
reached it maximum about 1:08 a.m., 
when for five minutes the anemometers 
of the U. S. Weather Bureau on the 
Whitehall Building at the southern end 
of Manhattan Island reached an average 
velocity of 96 miles per hour, during one 
minute of which time the record was 
120 miles per hour. Thereafter, the rec- 

are as follows: : 

46 mi. per hr. Ww. 
. per hr. S.W. 
. per hr. N.W. 
. per hr. Ww. 
. per hr. Ww. 
. per hr. N.W. 
. per hr. N.W. 
. per hr. N.W. 
. per hr. 


of the afternoon the velocity was 
between 50 and 65 miles per hour, and 
did not lower to normal until late at 
night. The wind was preceded by a 
heavy rain storm, which stopped about 
midnight of Feb. 21-22. 
Comment on the above record of wind 
velocity is made on our editorial pages. 
The storm felt in New York, Feb. 22, 
had crossed the country from the south- 
west. Heavy damage to property was 
done in northern Louisiana and Missis- 
sippi, Feb. 20. Reports state that eight 
persons were killed and 50 injured in 
the outskirts of Shreveport, La., on that 
date. Severe blizzards in some of the 
Middle Western States, Feb. 21, serious- 
ly interfered with steam and electric 
railway traffic. A number of trains were 
stalled by snow drifts and several minor 
accidents due to the storm were re- 
ported. In western Pennsylvania, hun- 
dreds of oil derricks were blown down, 
Feb. 21 and 22, and at Washington. 
Penn., the main building of the Wash- 
ington and Jefferson College was un- 
roofed. In New York City the chief 
damage was to signs and windows. 


A Postal Rate of 2c. per Ib. on second- 
class mail matter is recommended by 
the Commission appointed by President 
Taft a year ago and made up of Justice 
Hughes, of the U. S. Supreme Court, 
I'resident Lowell, of Harvard University, 
and Harry A. Wheeler, President of 
the Chicago Association of Commerce. 

The Commission finds as a result of 
its investigations that the present cost 
to the Post Office Department for carry- 
ing second-class mail matter is about 
6c. per Ib., which will be reduced to 
about 5c. per Ib. when further economies 
are introduced in the transportation of 
bulky periodicals by fast freight. The 
Commission holds, however, that a postal 
rate on publications high enough to 
cover the entire cost of their handling 
would be for many reasons undesirable, 
and advises that the increase in rates 
be only to 2c. per Ib. 


A 350,000,000 Bond Issue for Good 
roads in Ohio is favored by the Consti- 
tutional Convention in Ohio, the final 
vote on the proposition being 72 to 40. 
The present Ohio Constitution limits the 
state debt to $750,000. The proposed 
amendment permits the issue of state 
bonds to an aggregate amount not to ex- 
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ceed $50,000,000 of which not more than 
$10,000,000 shall be issued in any one 
year, to be expended in maintaining, 
constructing, improving, repairing and 
rebuilding a system of intercounty 
wagon roads throughout the state. 


The Cause of the Warrior Ridge 
wreck on the Pennsylvania R.R., Feb. 
15, was investigated, Feb. 16, by Mar- 
shal John P. Dohoney for the Pennsyl- 
vania State Railroad Commission. The 
following extracts from Mr. Dohoney’s 
report give the chief results of the in- 
vestigation: 


A consideration of all the information 
obtained leads to the conclusion that the 
breakin of an arch bar on the first 
truck of the tender of the second en- 
gine, No. 3350—there being two engines 
attached to the train—was the primary 
cause of the derailment; and this is the 
generally accepted theory of others who 
were assigned to the investigation. 

An inspection made after the accident 
showed that beginning approximately a 
mile west of Warrior Ridge station the 
roadbed showed evidence of a defect in 
some of the mechanical parts of the 
train. The ties were scored as if from 
the impact of an iron slab and bolts and 
nuts that had been qwrenched from a 
truck frame were found. The discovery 
of a broken arch bar gave the explana- 
tion for these marks on the ties and 
also furnished a general understanding 
as to the cause of the wreck. 

The belief is that this bar pounded 
along the track until a_ switch was 
reached, that the point of the latter was 
broken and that in consequence thereof 
the south rail was shoved out of place. 
The derailment followed. The foregoing 
theory is strengthened by the fact that 
nothing was disclosed to indicate other 
contributory defects in the train equip- 
ment. 

An examination of the break in the 
arch bar showed what appeared to be a 
flaw in the wrought iron about 2% in. 
in length, but whether this occasioned 
the fracture and brought about the 
disaster is a matter that only a scien- 
tific analysis can determine. 

The train, all steel, was made up in 
the following order: One mail car, one 
combination, three sleepers, two diners, 
three sleepers and one observation. An 
inexplicable feature of the accident is 
that the mail car, which was attached 
to the rear tender and coupled with the 
combination car, was not derailed. It 
separated from the latter and, drawn by 
the engines, traveled about half a mile 
norene the wreck before coming to a 
stop. 


A Bill to License Civil Engineers was 


introduced in the New York Senate, on 
Feb. 15, by Mr. Harte and was referred 
to the Senate Committee on Education. 
The Chairman of this committee is Sen- 
ator Robert H. Gittins, of Niagara Falls. 
The bill is similar to the McGrath bill, 
introduced in the New York legislature 
a year ago, but never reported by the 
committee because of the general op- 
position of engineers throughout the 
state. The present bill establishes a 
State Board of Engineering Examinerg 
which is to examine and issue licenses 
to successful applicants for a fee of $25. 
The State Board of Regents is to ap- 
point the engineering examiners, and is 
in general given broad powers over per- 
sons seeking to enter the engineering 
profession. The arguments against such 
legislation were fully set forth a year 
ago in various numbers of Engineering 
News, from Jan. 26 to May. 


Responsibility for the Bridgeport 
wreck of the Federal Express on the 
New York, New Haven & Hartford R.R., 
on July 11, 1911, it has been decided, does 
not rest with the management of the 
railway company. The finding of the 
coroner was that the company was crim- 
inally negligent (Eng. News, July 27, p. 
127); but an investigation has been con- 
ducted by F. P. Patenall, Signal En- 
gineer of the Baltimore & Ohio R.R., at 
Baltimore, Md., and A. H. Mitchell, a civil 
engineer, of New York City, for the 
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State’s Attorney of Connecti: 
have reported that no blame s 
laid to the railway manageme) 


Demands for Increased Wages 
locomotive engineers of the 
east of Chicago and north of 
are to be considered by a comm 
12 vice-presidents and genera 
agers. The schedule of pay 4d: 
by the engine runners is as foll. \ 
passenger service, for engines wii) 
inders of 20 in. or less diameter, 
per hundred miles or less; engin: 
larger diameter cylinders, $4.60 pe: - 
dred miles; over-time to be paid for 
70c. an hour on the basis of 20 miles 
run per hour; electric locomotives t 
be run at the same rate as steam loco. 
motives; freight service, minimum raj, 
$5.25 per hundred miles for envines 
with 20-in. cylinders or less; 
for engines with cylinders of 20 {, 
24 in., $5.55 for larger cylinders: \a). 
let locomotives, $7. One hundred miles 
or less, or 10 hours or less, is to consti- 
tute a day’s work. Over-time is to be 
paid for on the minute basis at an aver. 
age speed of 10 miles an hour. Switch- 
ing engines and yard service, $4.50 per 
day of 10 hours; belt-line locomotives, 
$5 per day of 10 hours. 


A Proposed Tunnel under The Narrows 
from Brooklyn to Staten Island is con- 
templated by the Public Service Com- 
mission. It is recommended by a com- 
mittee of the commission that the 4th 
Ave. subway now about 80% completed 
be extended in South Brooklyn toward 
Fort Hamilton, with the idea of eventu- 
ally continuing it as a tunnel under the 
Narrows, by which name the main ship 
channel entering New York harbor is 
commonly known, to a _ terminus on 
Staten Island. 


A Rallroad Educational Bureau wil! be 
established by the Central of Georgia 
Ry., on Mar. 1, the plan of the Union 
Pacific R.R., as outlined in Engineering 
News, Oct. 7, 1909, p. 376, being followed. 

The bureau aims to prepare the rail- 
road’s employees for promotion along 
lines which they select and for furnish- 


ere 
$5.50 


. ing information to them of use in their 


regular work; correspondence courses 
are largely used. This bureau will be lo- 
cated at Savannah and under the direc- 
tion of Mr. D. C. Boy, formerly of the 
Union Pacific R.R. 


A Blended Sand and Cement is to bL 
manufactured by the U. S. Reclamation 
Service for use in the new Arrowrock 
Dam at Arrowrock, Idaho. * According 
to a bulletin of the Reclamation Service, 
this plant will have a daily output of 
1000 bbl. of 40% blend sand-cement and 
will cost approximately $40,000. The 
product will be utilized in the construc- 
tion of the Arrowrock Dam, which is to 
be the highest masonry dam in the 
world. This large structure will be 
$51 ft. in height and will require 500,000 
bbl. of cement. The engineers estimate 
that the use of the blended sand and 
cement will effect a saving of more than 
$250,000 in the cost of the dam. Experi- 
ments in the dilution of cement with 
extremely fine ground silica, notably on 
the Los Angeles aqueduct, have shown 
that great economy can be effected in 
concrete construction. On the aque- 
duct work the cement is being reground 
with volcanic rock, the latter compris 
ing from 60 to 70% of the whole. This 
mixture is being used in the usual way 
in making concrete and is standing «a!! 
the tests as to strength and other qua! 
ities. At the Arrowrock site there 
an abundance of granite which wil! 
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first-class blending material, the 


ao which it is believed will re- 
=m great saving in the cost of 
ce 

fhree Administrative Commissioners 
f iffairs in the cities of Saskatche- 
ras in. are provided for by the stat- 
= - that province. It appears that 
0 the three commissioners must be 
ar ineer. L. W. Rundlett, formerly 
ci engineer of St. Paul, Minn., has 
been appointed as engineer commissioner 
of tose Jaw at a salary of $6000 per 
ve The city clerk at Moose Jaw, Ww. 


F H iL. has resigned his position to be- 
cor . second commissioner, at a salary 
of $3000 a yearn The third commissioner 
mayor, who holds his office ex- 
officio. There will also be a city engi- 
selected as the result of advertis- 


is the 


neer 
ing for applicants for the position, in 
accordance with the very common prac- 


tice in British cities. It appears that the 
legislative functions of Moose Jaw are 
exercised by a council and that this body 
fixes the powers and duties of the two 
members of the commission other than 
the mayor, selects the commissioners 
and fixes their salaries. The office of 
engineer commissioner, however, was not 
filled until applications for the position 
had been received as the result of adver- 


tising. 








Personals 


Mr. John H. Marble, a lawyer, of Cali- 
fornia, has been appointed Secretary of 
the Interstate Commerce Commission. 


Mr. E. F. McCrea has been appointed 
Division Engineer of the Pennsylvania 
R.R., at Toledo, Ohio, succeeding Mr. 
Guy Scott, transferred. 


Mr. W. H. Dittoe, Jun. Am. Soc. C. E., 
who has been Acting Chief Engineer of 
the Ohio State Board of Health since 
Dec. 1, 1911, has been appointed Chief 
Engineer. 


Mr. W. W. Chaffin has resigned his 
position as Engineer in Charge of Track 
Elevation, at ‘Fort Wayne, Ind., of the 
Pennsylvania R.R., to become Assistant 
City Engineer of Fort Wayne. 


Mr. Ernest A. Sterling has resigned his 
position as Forester of the Pennsylvania 
R.R. to open an office at 1331 Real Estate 
Trust Bidg., Philadelphia, Penn., as a 
consulting forest and timber engineer. 


Mr. Richard L. Saunders, formerly em- 
ployed on the engineering staff of the 
Board of Water Supply of the City of 
New York, has resigned to become As- 
sistant City Engineer of Bridgeport, 
Conn. 


Mr. W. S Tinsman, General Manager 
of the first district of the Chicago, Rock 
Island & Pacific Ry., of Chicago, Ill, has 
been elected President of the Memphis 
& Arkansas R.R. Bridge & Terminal Co., 
succeeding the late J. T. Harahan. 


Mr. Wiliam H. Connell, Assistant Com- 
missioner of Public Works of the Bor- 
ough of The Bronx, New York City, has 
been appointed Chief of the Bureau of 
Highways of Philadelphia, Penn., suc- 
ceeding Mr. W. R. Benson, resigned. 


Mr. George Hodge, formerly Division 
Superintendent of the Canadian Pacific 
Ry., at London, Ont., has been promoted 
to be General Superintendent of the 
Rastern Division at Montreal, Que., suc- 
ceeding Mr. E. P. Gutelius, resigned. 

Mr. P. H. McFadden has been promoted 


from the position of Division Road- 
master, at Everett, Wash., to that of As- 
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sistant Engineer of Maintenance-of-Way 
of the Western district of the Great 
Northern, Ry. His headquarters will be 
at Seattle, Wash. 

Mr. George H. Herrold has been ap- 
pointed Office Engineer for the Commis- 
sion of Public Works of St. Paul, Minn. 
Mr. Herrold has been in private practice 
in St. Paul for a number of years, and 
was formerly Engineer of Maintenance- 
of-Way of the Chicago Great Western 
Ry. 

Messrs. Thomas L. Way and Joseph 
Maitland have formed a _ partnership, 
with offices in Johnstown, N. Y., for the 
general practice of engineering. Mr. 
Way has been employed in the New York 
State engineering department since 1909, 
and Mr. Maitland was formerly of Pitts- 
field, Mass. . 


Mr. H. H. Quimby, M. Am. Soc. C. E., 
Assistant Engineer of the bridge divi- 
sion of the Bureau of Surveys of Phila- 
delphia, Penn., has resigned to enter 
private practice with Mr. John G. Brown, 
Assoc. Am. Soc. C. E., as consulting en- 
gineer. Previous to his work with the 
city of Philadelphia, Mr. Quimby was 
for many years with the engineering 
staff of the Phoenix Bridge Co. He is 
the designer of the Walnut Lane rein- 
forced-concrete arch bridge, the Passy- 
unk Ave. bridge and many other bridges 
of steel and concrete in Philadelphia. 


Mr. Matthew C. Brush, formerly As- 
sistant to the President of the Boston 
Elevated R.R., has been elected Second 
Vice-President, a newly created office. 
Previous to joining the staff of the Bos- 
ton Elevated R.R. in 1909, Mr. Brush was 
General Manager of the Buffalo & Lake 
Erie Traction Co., the Jamestown, Chau- 
tauqua & Lake Erie R.R. and the Jam~«s- 
town & Chautauqua Steamship Co. Mr. 
Brush is a graduate in mechanical engi- 
neering of the Massachusetts Institute of 
Technology, class of 1901, and received 
his first engineering experience as an 
apprentice in the shops of the Union 
Pacific Ry. 








Obituary 


Henry Richmond, formerly City Engi- 
neer, of Nashua, N. H., died, on Feb. 21, 
at the age of 88 years. 


Frederick Adee Smith, General Eastern 
Manager of the Neptune Meter Co., of 
New York City, died, on Jan. 30. 


Leander N. Lovell, Chairman of the 
Bituminous Coal Trade Association, died, 
on Feb. 19, in New York City. 


Capt. Philip R. Alger, Professor of 
Mathematics at the United States Naval 
Academy at Annapolis, Md., died in the 
Naval Hospital at Washington, D. C., on 
Feb. 23. He was born in Boston, Mass., 
Sept. 29, 1859, and graduated from the 
Naval Academy in 1876. During the 
Spanish-American War he served in the 
Bureau of Ordnance. 


Theodore F. Townsend, official fore- 
caster at the Philadelphia, Penn., office 
of the United States Weather Bureau, 
for 25 years, died at his home in Cape 
May, N. J., on Feb. 22. He was 74 years 
old. Capt. Townsend entered the Gov- 
ernment service in 1871. He resigned four 
years ago because of ill health, and re- 
tired to his old home at Cape May. 


Dr. Charles R. Sanger, Professor of 
Chemistry and Director of the Chemical 
Laboratory _at Harvard University, died 
on Feb. 25, at his home in Cambridge, 
Mass. He was born in Boston, Mass., 
Aug. 31, 1860, and graduated from Har- 
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vard University in 1881, receiving a 
Ph. D. degree in 1884. From 1881 to 1886 
he was an assistant in chemistry at Har- 
vard, and for the six years following 
was Professor of Chemistry at the United 
States Naval Academy at Annapolis, Md 
Since then he had been at Harvard. 

Joshua R. Barnes, formerly Superin- 
tendent of Motive Power of the Wabash 
R.R., at Springfield, Ill, died in that city, 
on Feb. 21. He was born in England in 
1840, and came to this country in 1856, 
soon afterward becoming Master Me- 
chanie of the Dubuque, Marion & West- 
ern R.R From 1862 to 1882 he was 
General Foreman of the machinery de- 
partment of the Wabash, St. Louis & Pa- 
cific Ry., later becoming Master Mechanic 
and Superintendent of Motive Power of 
the same railway, and of its successor, 
the Wabash R.R. He retired from active 
work about six years ago. 

John Herron, M. Am. Soc. C. E., was 
killed, on Feb. 2, while on a visit of in- 
spection to the Tom Boy Mine, at Tel- 
luride, Colo., of which he was Consulting 
Engineer. Some timbers fell on him as 
he was coming up the shaft. In 1885 Mr. 
Herron was engaged in railway work in 
Illinois under Mr. John F. Wallace, Past 
President, Am. Soc. C. E. Later he was 
employed on the engineering staff of 
the Montana Central R.R., under the late 
E. H. Beckler, M. Am. Soc. C. E., then 
Assistant Chief Engineer. About 1888 
he went to Colorado and took up mining 
work, becoming Manager of the Tom 
Boy Mine, at Telluride. During the last 
eight years he had ceased active man- 
agement of the mine but retained his 
connection with the properties in a more 
general and advisory capacity. He had 
also made several investigations of min- 
ing property in Mexico and elsewhere for 
the same English interests who own the 
Tom Boy Mine. He is survived by a 
widow, two daughters and a son. 


Octavous Jones, Western representa- 
tive of the Rensselaer Valve Co., died in 
Chicago, IIL, on Feb. 10, at the age of 
66 years. The following is taken from 
a statement prepared by him a few days 
before his death: Octavous Jones was 
born at West Troy, now Watervliet, N. 
Y., on Apr. 8, 1845. From Apr. 1, 1860, 
he was for 28 years with the old Jones 
Troy Bell Foundry, of Troy, N. Y., and 
was for several years the head of the 
concern. During this period his com- 
pany built some of the largest church 
and fire-alarm bells in Chicago, among 
them the old court house bell, which 
weighed 10,849 lb., and was destroyed in 
the great fire of 1871. His company also 
built in 1870 for the Michigan Ave. Bap- 
tist Church, of Chicago, the largest 
chime of bells ever cast in this country. 
The following year the chimes for the 
Metropolitan Memorial Church, of Wash- 
ington, D. C., were built. 

Mr. Jones became connected with the 
Rensselaer Valve Co., of Troy, N. Y., on 
Jan. 1, 1889. He came to Chicago as its 
Western representative in 1892, and had 
offices in the Monadnock block. He was 
a member of Masonic orders and a stew- 
ard and trustee of the State Street 
Methodist Episcopal Church, of Troy, N 
Y., for several years. He was an asso- 
ciate member of the American Water 
Works Association. Mr. Jones leaves a 
widow, daughter and two sons. 


T. Guildford Smith, M. Am. Soc. C. E., 
Manager of Sales for various subsidiary 
companies of the United States Steel 
Corporation, at Buffalo, N. Y., died at his 
home in that city, from apoplexy, on Feb. 








420 


21. Mr. Smith was born in Philadelphia, 
Penn., Aug. 27, 1839. His early education 
was obtained in private and public 
schools of that city and at the Central 
High School, from which he graduated 
in 1858. Thereafter he went to Rens- 
selaer Polytechnic Institute, graduating 
with the class of 1861, the class in which 
A. P. Boller, M. Am. Soc. C. E., of New 
York City, and the late E. A. Fuertes, 
M. Am. Soc. C. E., Director of the College 
of Civil Engineering of Cornell Univer- 
sity, were also graduated. 

Mr. Smith began engineering work 
with the Philadelphia & Reading R.R., 
and became Resident Engineer for this 
railway in the Mahanoy district of the 
anthracite coal fields. He resigned from 
the engineering staff of this railway in 
1865, and for four years was Manager 
of the Philadelphia Sugar Refinery. 
After a visit to Europe in 1872 Mr. Smith 
became Secretary of the Union Iron Co., 
of Buffalo, N. Y., retaining this position 
for:five years, when he was appointed 
Western Sales Agent of the Philadelphia 
& Reading Coal & Iron Co. In 1883 the 
firm of Albright & Smith was formed, 
as sales agents of the Reading Co. in 
New York State and Canada, and in 1889 
Mr. Smith became Sales Agent for Car- 
negie, Phipps & Co., Ltd., of Pittsburg, 
Penn., which later became the Carnegie 
Steel Co., and still later a part of the 
United States Steel Corporation, of which 
Mr. Smnith was the Buffalo representative. 

Mr. Smith always took an active in- 
terest in educational matters. In 1890 
he was elected by the state legislature 
a regent of the University of the State 
of New York, a position which he filled 
until recently. He also served as the 
chairman of the museum committee, 
which had charge of geological and 
other scientific surveys of the state. He 
was a member of many scientific, liter- 
ary and philanthropic societies and asso- 
ciations. He had been a member of the 
American Institute of Mining Engineers 
since 1871, the year of its foundation, 
and of the American Society of Civil 
Engineers since 1871, which made him 
among the oldest members of this soci- 
ety. In 1894 he was the delegate of both 
these societies to the International Con- 
gress of Medicine and Surgery at Rome. 
At the time of his death he was Presi- 
dent of the Committee of One Hundred 
which ts arranging for the International 
Hygiene Congress, to be held in Buf- 
falo in 1913. 


Engineering Societies» 


COMING MEETINGS 


NATIONAL PAVING BRICK MANUFAC- 
TURERS ASSOCIATION. 

Mar. 4-6. Annual meeting at Chicago, 

Ill. Secy., Will P. Blair, 824 Engin- 
eer's Bldg., Cleveland, Ohio. 


ILLINOIS WATER SUPPLY ASSOCIA- 
TION. 


Me Annual meeting at 


ar. 5-6. 
Til. Secy., E. Bartow, 


’ 


Urbana, 
Urbana, Il. 


NATIONAL BRICK MANUFACTURERS 
ASSOCIATION. 

Mar. 6-9. Annual convention at Chi- 

cago, Tll. Secy., T. A. Randall, In- 
dianapolis, Ind. 


CANADIAN MINING 
Mar. 6-8. Annual meeting at Ottawa, 
Can, Secy.. H. Mortimer Lamb, 
Room 3, Windsor Hotel, Montreal, 
Can. 


INSTITUTE. 


NATIONAL ASSOCIATION OF CEMENT 
USERS. 

Mar. 11-16. Annual convention 
Kansas City, Mo. Secy., Edward B. 
Krauss, Harrison Bldg., Philadelphia, 
Penn. 
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AMERICAN BOILER MANUFACTUR- 
ERS ASSOCIATION. 

Mar. 12-15. Annual convention at New 
Orleans, La. Secy., J. D. Farasey, 
East 37th St. and Erie R.R., Cleve- 
land, Ohio. 


AMERICAN RAILWAY ENGINEERING 
ASSOCIATION. 

Mar. 19-21. Annual meeting at Chi- 
cago, Ill. Secy., E. . Fritch, 962 
Monadnock Block, Chicago. 

AMERICAN SOCIETY FOR TESTING 
MATERIALS. 

Mar. 28-29. Annual meeting at New 
York City. Secy., Edgar Marburg, 
University of Pennsylvania, Philadel- 
phia, Penn. 

NATIONAL DRAINAGE 

April 10-13. 
Orleans, 
Perkins, 
Chicago. 

AMGa ELECTROCHEMICAL SO- 
CIE j ° 

April 18-20. Annual meeting at Bos- 
ton, Mass. Secy., J. W. Richards, Le- 
high University, South Bethlehem, 
Penn. 


CONGRESS. 
Annual meeting at New 

La. Vice-President, E. T. 

First National Bank Bldg., 


Boston Society of Civil Engineers— 
At a meeting to be held at the Boston 
City Club Bldg., Mar. 6, F. A. Barbour 
will present a paper discussing the rela- 
tive merits of coarse and fine screens 
for sewage disposal plants and C. R. 
Felton, City Engineer of Brockton, 
Mass., will tell of the results obtained 
with the Brockton disposal plant. 


American Society of Swedish Engi- 
neers—The annual dinner was held at 
the society’s headquarters, 271 Hicks St., 
Brooklyn, N. Y., Feb. 17. In celebra- 
tion of the 50th anniversary of the 
famous fight between the “Monitor” and 
“Merrimac,” speeches were made recall- 
ing the historical events involved and 
honoring the memory of Capt. John 
Ericsson, the inventor and designer of 
the victorious vessel. A resolution was 
passed requesting the Secretary of the 
Navy to take steps toward the worthy 
commemoration of the battle and of 
Capt. Ericsson. 


American Society for Testing Materials 
—Nominations for officers to be elected 
at the annual meeting in New York, 
Mar. 28-29, have been announced as fol- 
lows: For President, Robert W. Hunt; 
for Vice-President, A. W. Gibbs; for 
Secretary-Treasurer, Edgar Marburg; 
for membership on the executive com- 
mittee, J. B. Lober, A. A. Stevenson and 
S. W. Stratton. 

Four professional sessions will be 
held, two on each day of the meeting. 
At the morning session on Thursday, re- 
ports will be received from various com- 
mittees on specifications and tests of 
metals; on Thursday afternoon reports 
will be received on standard specifica- 
tions for steel, coal and coke. The Fri- 
day morning session will be devoted to 
reports on standard specifications for 
steel, wrought iron and cast iron; and 
the Friday afternoon session to cement, 
brick, sewer pipe, drain tile, lubricants, 
fats and oils, and waterproofing ma- 
terials. 


American Institute of Electrical En- 
gineers—On the recommendation of the 
president, Mr. Gano Dunn, of New York 
City, the Directors have voted to open 
the columns of Part I of the monthly 
Proceedings, to letters on matters of 
current interest in the Institute affairs. 
This scheme was desired to afford op- 
portunity for discussing both sides of 
the recent proposal to change the mem- 
bership grades. 


American Electric Railway Associa- 
tion—At the recent mid-year meeting it 
was decided (1) to abolish the grade of 
“Associate Member,” (2) to grade all the 
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present associate members as 
bers,” and (3) to throw all m, 
open to members. Previously th: 
ings of the secondary associatio; 
gineering, Accounting, Traffic and 
portation, and Claim Agents) hay. 
open, but most of those of the 
association have been executiy. 
open only to official representati, 
electric railways. The grade of 
sociate Membership” was provided 
the personal affiliation of railway) 
manufacturing men, electrical engin 
professors of engineering, etc. 


Illinois Water Supply Association 
The program of papers to be presen: 
at the fourth annual meeting at the U; 
versity of Illinois, Mar. 5 and 6, includes 
the following: “Does the Water M: 
Increase Revenue, Reduce Consumptio: 
and Satisfy the Consumer? Experien 
at Elgin,” R. R. Parkin; “Effect of In- 
stalling Heaters at Decatur,” H. Ruth- 
rau; “Limitation of Stream Pollution.” 
Paul Hansen; “Purchase of Coal in Ac- 
cordancé with Specifications,” W. 0. Col- 
lins; “Storage of Coal,” F. W. Parr: 
“Record of Tests of New Wells made by 
Weir Measurement,” Owen T. Smith; 
“Some Interesting Observations on the 
Disinfection of Lake Water with (Cal- 
cium Hypochlorite,” Arthur Lederer and 
Frank Bachmann, Sanitary District of 
Chicago; “Deep Wells at Joliet,” H. A. 
Stevens; “Sanitary Survey of the Missis- 
sippi River at Moline,” E. Bartow. In 
addition to the papers named, a num- 
ber of papers on water supply and ty- 
phoid fever will be presented at the 
evening session on Mar. 65. 


American Institute of Mining Engi- 
neers—At the annual business meeting 
of the Institute, held in New York, on 
Feb. 20, the committee representing the 
opposition to the recent proposition to 
amend the constitution of the society 
and make various radical changes in the 
organization, including an increase in 
the annual dues, had received nearly 
three times as many proxies from absent 
members as had the committee which 
favored the proposed changes. Instead 
of adopting the proposed changes in the 
constitution, therefore, it was voted to 
appoint a committee to thoroughly in- 
vestigate the condition of the Institute 
and recommend what changes, if any, 
are advisable in its administration. This 
committee is made up as follows: Mr 
Cc. R. Corning, of New York City, whose 
partner, Mr. E. E. Olcott, is a Past Presi- 
dent of the Institute; Prof. James F. 
Kemp, of Columbia University; William 
H. Nichols, Jr., President of the San 
Carlos Copper Co.; George C. Stone, Chief 
Engineer of the New Jersey Zinc Co., 
and Dr. A. R. Ledoux, consulting cngi- 
neer and chemist and a Past President 
of the society. Prof. James F. Kemp 
was elected President of the Institute for 
the ensuing year; Vice-Presidents, B. B. 
Thayer, Karl Eilers and W. Lindgren: 
Councillors, J. W. Richards, J. H., Jane- 
way, Jr.. and Sidney J. Jennings; Secre 
tary, Joseph Struthers. For Directors 
of the Institute, Messrs. C. F. Rand, 
E. B. Kirby and George C. Stone were 
elected. 

At the professional session in the 
afternoon, papers oh fine-ore sintering 
and briquetting, electrostatic ore separ- 
ation and progress in roll crushing were 
read and discussed. At the banquet held 
at the Plaza Hotel in the evening, the 
speakers were Geo. Otis Smith, W. L 
Saunders, R. W. Raymond, H. Mortimer 
Lamb and Col. Hay. 





